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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This appilcatior) is a continuation-ii>part of U.S. patent application serial number 
5 09/969,922. attorney docket nundMr 25791.69. filed on 10/3/2001. that was a 
isontinuationHn-part of U.S. patent application serial number 09/440.338. attorney 
docket number 25791.9.02. filed on 11/15/1999. tint issued as U.S. Patent No. 
6.328.113. that claimed the benefit of the filing date of U.S. provisional patent 
applicatkm serial number 60/108.558. attorney docket number 25791.9, filed on. 
10 11/16/1998, the disclosures of which are.inooiporatedtieretn by reference. 

The present application is related to the folkwving: (1) U.S. patent applicatnn serial no. 
09/494.139, attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
applteatkm serial no. 09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent applicatkm serial no. 09/502.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patient application serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U;S. patent application serial no. 09/523.460. 
attorney docket ho. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 applkatton serial no. 09«1 1 ,941 . attorney docket no. 25791 .1 6.02, filed on 2/24/2000. 
(8) U.S. patent applicatran serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent appfication serial no. 
PCT/USOO/18835, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisiorwl patent applicafon. serial no. 60/162,671 , attorney docket no. 25791 .27. filed 
on 11/1/1999. (l!2) U.S. piovlsk>nai patent applteatton serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. pravistonal patent application serial 
no. 60/159,082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
pravisnnai patent applicatkwi serial no. 60/159.039, atlom^ docket no. 25791 .36. filed 

30 on 10/12/1999. (15) U.S. provistonal patent applnatton serial no. 60/159.033. attorney 
docket no. 25791.37. filed qn 10/12/1999. (16) U.S. praviskNtai patent applkation serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/19/2000. (17) U.S. pravlstonal 
patent applicalkm serial no. 60/165,228. atbxney docktf no. 25791.39. filed on 
11/12/1999. (18) IJ.S. provisk)nal patent applteafion serial no. 60/221.443. attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no, 60/221,645. attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent appiicatton serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent appHcation serial no. 60/262,434, attorney docket na 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applicaUon serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent appltcatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serteil no. 60/313,453, attorney dod(et no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. .60/331 8^386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent appiksation serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001 , the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exptoratton, and in particular to Isolating 
20 certain subterranean zones to facilitate oil and gas exptoration. 

During oil exploration, a wellbore typlcaliy traverses a number of zones within a 
subtenrarman fonrnatton. Some of tiiese subterranean zones will produce oil and gas, 
while others will not. Further, it is often necessary to isolate subterranean zones frorh 
25 one another in order to facilitate the exploration for and production of oil and gas. 
Existing methods for isolating subtenranean production zones in order to fadiitate ttte 
exploration for and production of oil and gas are cortex and experisive.. 

The present inventton is directed to overcoming one or nrxxe of ttie limitations of the 
30 existing processes for isolattng subtenranean zones during oii and gas 6X(*>raUon. 

Summary of the Invention 

Acooriding to one aspect of the present Invention, an apparatus is provMed that 
includes a zonal Isolation asseirMy including: one or more sold tubular members, each 
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solid tutMjIar member including one or more external seals, one or more perforated 
hibular members coupled to the solkl tubular nwmbers, one or more flow control valves 
operably coupled to the perforated bibular members for controlling the flow of fluidic 
matwials through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perfbreted tubular members for monitoring the 
operating temperattie within the perforated tubular members, one or nwre presstra 
sensors operabty coupled to dne or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members^ and one or 
more flow sensors operably coupled to one or fTior« of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular rfiembeis, a shoe 
coupled to the zonal isolation assembly, and a controDer opersd)ly coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
mortitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular membeiB and the perforated 

15 tubular members are fonned by a radial expansion process performed within the 
weilbore. 

According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weilbore provided that 

20 includes positioning one or more solid tubutars within the weilbore. the solid tubulars 
traversing the first subtenranean zone, positioning one or nwre perforated tubulars 
within the weilbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the prinnary solid tubulars and perforated tubulars 
within the weilbore, fluldlciy coupling the perforated tubulars and the solid tubulars. 

25 pravmttng the passage of fluids from the first subtenanean zone to the second 
subtenaneen zone within the weilbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or iTKNe of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a (Unction of the monitored operating temperatures, 

30 pressurss. and flow rales. 

According to another aspect of the present invention, a m^hod of extracting materials 
frwn a producing subterranean zone In a weilbore, at least a portion of ttw weHbore 
including a casing, is provided lhat includes positioning one or more solid tubulars 



within the weDbore, positioning one or more perforated tubulars within the weliborB, the 
perforated tubulars traversing the producing sulMenranean 20m, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore, fluidicly 
coupling the solid tubulars with the casing, fluldtdy coupling the perforated tubulars 
5 with the solid tubulars, fliddidy isolating the producing subterranean zone from at least 
one other subterrariean zdne within the welibore, fluidicly coupling at least one of the 
perforated tubulars with the produdrtg suUerranean zone, monitoring the operating 
temperatures, pressures* and flow rates wItNn one or more of the perforated tubulars^ 
and controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operathg temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zorie from a second sublenBneah zme in a welbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within Vhe weilbors, the perforated tubulars traversing the second 
subterranean zone, means for rsKflally expanding at least one of the solid tubulars and 
perforated tubulars within me weiibore» rneans for fluidicly coiq>ling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from ^e first 

20 subtenranean zone to the second subterranean zone within the weilbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars. 
and mear>s for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operatirtg temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for esctracKng materials 
from a producing subterranean zone in a weiibore, at least a portion of Ihe vitollbore 
indudbig a casing, is provided that includes means for positioning one or more solid 
. tubulars within tl>e weilbore, mearis for positioning one or more perforated tubulars 
30 wittiin the weilbore, the perforated tubulars traversing the prpducbig subterranean 
zone, means for ladiaHy expanding at least one of the solid tubulars and the perforated 
tubulars within the weilbore, means for fluidicly coupling trie solid tut>alars the 
casing, means for ftuididy Coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 



subterranean zone within the welltx)re, means for fluidicly coupling at least one of the 
. perforated tubuiars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates wittiin one or more of the perforated 
tubuiars. and means for controWng the flow of fliwjic materials through the perforated 
.5 tubuiars as a function of the monitored operating temperahjres. pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is (miMded that 
bidudes a zonal Isolation assembly indudirig: one or more solid tubular members, each 

10 solM tubular meniber including one or mors external seals, one or more perforated 
tubular members each including radial passages coupled to the scrfid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the welibore. dnd the solid tubular 
liners are fonned by a radial expansion process performed within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a welibore is provided that 
includes positioning one or more solid tubuiars within the welibore, the solid tubuiars 
traversing Ihe first subterranean zone, positioning one or more perforated tubuiars 
each Including one or more radial passages within the welibore, the perforated tubuiars 
traversing the second subterranean zone, radially expandir^g at least one of the solid 
25 tubuiars and perforated tuiaulars within the welibore, fluidicly coupling the perforated 
tubuiars and the primary soGd tubuiars, preventing the passage of fluids from the first 
subtenanean zone to the seoorKj sutiterranean zone within the welibore external to the 
primary solid tubuiars and perforated tubuiars, positioning one w more solid tubular 
liners within the interior of one or more of the perforated tubuiars, and radially 
30 expanding and plastlcaHy deforming the solid tubular liners within the interior of one or 
more of the perforated tiibuiars to fluidicly seal at least some of the radial passages of 
the perfbrated tubuiars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portbn of the welibore 
including a casing, is provided that includes positioning one or more solid tutnjlars 
within the wetllx)re, positioning one or more perforated tubulars each including one or 
S more radial passages within the welibore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perfixated tubulars within the wcrilbcne, fluldldy coupling the solid tubulars with the 
casing, fliridldy coupling the perforated tubulars With ttie solid tubulars, fluididy 
isolating the producing subtenanean zorie from at least one other subten:anean zme 
10 within the weitbore. fkjidicly coupling at least one of the perforated tubulars with the 
prodiK:ing sutMerranean zone, petitioning one or more solid tubular liners within ttie 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tijdtuiiars to fluididy smI at least some of the radial passages of the perforated tubulars. 

15 

According to another Bsped of the present invention, a system for isolating a first 
subtenanean zone from a second subtenranean zone In a welibore Is provided that 
Includes means for positioning one or more sdid tubulars v^thin the wettbore, the solid 
tubulars traversing the first subterranean zone* means for positioning one or nx>re 

20 perforated tubulars each induding one or more radial passages within the welibore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wittiln the welibore, 
means for fluididy oxipling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subtenanean mm wilMn the welibore external to the primary solid tubulars and 
perforated tubulars. means for positioning one or more solid tubular liners within the 
interior of one or more of the perfbnsited tubulars. and means for radially expanding and 
plasticaliy defomring the soiki tubular liners within the Interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

Aoopnfing to anottier asped of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
induding a casing, is provided that indudes means for positioning one or nrore solid 



tubulars within the wetlbore, means for positioning one or more perforated tubutars 
each including one or nfK>re radial passages v^in the wellbore, the perforated tubulars 
traversing the producing eubterranean zone, means for radially expanding least one 
of the solid tubuiare and the perforated tubulars within the weilbors. means for flirididy 

S coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluidiciy 
coupling at least one of the perforaied tubulars with the produdng subterranddn zone, 
means for positionbig one or more soDd tutKilar Bners within the interior of one or more 

10 of the perforated tubidars, and we&ns for radially expanding and pintlcaliy defbnning 
the soUd tubular liners within the interior of one or more of the perforated tubulars to 
fluidiciy seal at least soma of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Including one or nruxB external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a seating material coupled to at least some of the perforated tubular members for 
seating at least some of the radial passages of tt)e perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided tiiat 
includes positioning one or more solid tubulars within the w^bore. the solid tubulars 

25 traversing the first subterraaaan zone, posMorring one or nrtore perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second, subterranean zone, radially expar^ding at least one of Ihe solid 
. tubulws and perforated tubulars within the wellbore. fluidiciy coupbig the perfbrated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated ttibulars, sealing off an annutar region withh at 
least one of the perforated tubuiare. and frijecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at teart some of 
the radial passages of the perforated tubutars. 
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Acoording to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltx>re» at least a portion of the weiltx)re 
Including a casing, is provided that includes positioning one or more solid tubutars 

5 within the wellbore, positionlhg one or more perforated tubulars each including one or 
nhore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zonie, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the sold tubulars wHh the 
casing, flutdidy coupling the perforated tubulars with the soBd tubutars. fluididy 

10 isolating the producing eubtenranean zone from at least one other subterranean zone 
within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
pnoducmg subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
anriuiar regions of the perforated tubutars to seal off at least some of the radial 

15 passages of the perforated tubuters. 

According to another aspect of the present invention, a system for isolating a first 
subtenBnean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tutxjiars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars eadh induding one or more radial passages within the wellbore, the 
perforated tubulars fraversing the second subterrarwan zone, means for cadiaRy 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidiciy coupling the perforated tubulars and the solid tubutars, means for 

25 preventing the passage of titMs from the first subterranean zone to the second 
subterranean zone with^ the wellbore external to the primary solid tubulars and 
perfmted tubulars, means for sealing off an annutar region within at least one <a the 
perforated tubutars, and mearis for Ir^ectlng a hardenable fluidic sealing material Into 
the sealed annular regions of the perfbrated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

AocorcBng to an(4her aspect of the present invention, a system for mtracting materials 
from a produdng subterranean zone in a virellbors, at temX a portion of the wellbore 
induding a casing, is [provided that indudes means for positionir^ one or mom solid 
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tubulars within the wellbore, means for positioning one or more periled tubulars 
each including one or more radial passages within ihe wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tAulars within the welibore, means for fluidicly 

5 ooupDng the solid tubulars with the casing, means for fluldldy ooupling the perforated 
tubi^rs with the solid tubulars, means for fluMidy isolating the producing subterranean 
zone from at least one other subterranean zone wttMn the wellbcm, means for fluMicty 
oou(dng at least one of the perforated tubtdars with the producing subterranean zone, 
means for sading off ah annular region within at least one of the perforated tubulars, 

10 • and means for injecting a hardenaUe fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off ^ least some of the radial passages of the 
perforated tubulars. 

According, to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a welibore that traverses a 
subterrar>ean formation including: one or more solid tubular members, each solid 
tubular member includirtg one or more external seals, or>e or more perforated tubular 
members coupled to the sotid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least CMie of the solid tubular members and the perforated 
20 tubular members are fonmed by a radial expansion process perfomied within the 
weltbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subterranean formation^ 

According to another aspect of the present Invention, a nnethod <rf Isolating a first 
25 stAterranean zone from a second subtenranean zone in a welibore is provMed that 
bnductos positioning one or more solid tubulars within the welibore, the solid tubulars 
traversir^ the first subterranean zone» positicming'one or more perfonerted tukujlars 
within the welibore each including one or more radial passages, the perforated tubulars 
travensing the second subtenranean zone, radially expanding at least one of the primary 
30 soDd tubulars and perforated tubulars within flie vmlibore, radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean zone, 
flukfidy coupling the perforated tubulars md the soTid tubulars, and preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. 



Aooordhig to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone ih a wellbore. at least a portion of the wellborB 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positionlhg me or more perforated tubulars within the weHbore 
each including one or. more radial passages, the perforated tubulars traversing the 
producing subterranean zone» radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. radialty expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluidicly coupling tte perforated tubulars 
vAVh the solid tubulars. fhJididy isolating the producing subterranean zone from at least 
one other subtenanean zona within the welibore, and fluidicly coupling at least one of 
the perforated tubulara with the producing subterranean zone. 

15 According to another aspect of the present Invention, a system for Isolating a first 
subterranean zone from a second sid>ten^nean zone In a wellbore is provided that 
includes means for positioning one or more solid tubulara within the welibore, the solid 
tubulara traveraing the first subterranean zone, nneans for positioning one or more 
perforated tubulara within the wellbore each iricluding one or more radial passages, the 

20 perforated tubulara traveraing the second subterranean zone, means for radially 
expanding at least one of the solid tubulara and perforated tubulara within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zor>e, n^eans for fluidicly coupling the perforated 
tubulara and the solid tubutera. and means for preventing the passage of fluids from the 

25 first subtenwean zone to the second subterranean zone within the wellbore external to 
the solid tubutera arvd perforated tubulara. 

Aooordng to another aspect dl the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at teas! a portion of the wellbore 
30 including a casing, is provided that includes .means for positfoning one or more solid 
tubulara within the wellbore, iTieans for positioning one or more perforated tubulara 
within the wellbore each including one or more radtel openings, the perforated tubutera 
traversing tiie producing subterranean zone, .means for radially expaiiding at least one 
of the solid tubutera and the perforated tubutera within the weRbora. means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluidicly coupling the solid tubulars with the 
casing^ nneans for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fiuidldy isolating the producing subterranean ^e from at least one other 
5 subterranean zone within the weliboie, and means for fluidicly coupling at least one of 
the perforated tubulars with the producing subtenanean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a zotmiI isolation assembly positioned within a weObore that traverses a 

10 subteiranean fonmation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member indudir^ one or more external 
seals, one or more perforated tubular members coupted to the solid tubular members, 
and a shoe coupled to the zonal isolation assemt^. At least one of the solid tuburiar 
members and the perforated tubular members are fonmed by a radial expansion 

15 prooess perfomrted within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses tiie second subterranean zor>e, is provided ttiat 
includes positioning one or nriore solid hjbuiars within the wellbore, the solid tubulars 
traversirvg the first subterranean zdne, positioning one or more perforated tubulars 
wHNn the weflbore each Including one or more radial passages, the perforated tubulars 
25 traversing the secofid subtenanean zone, radialiy expanding at teast one of the prinnary 
soM tubulars and perfbraled tubidars wItNn the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated, casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluMs from the first subt^ranean zone to the second subterranean zone within the 
30 weObore exismal to the solid tubulars and perforated tubulars. 

According to another aspect of the piesent invention, a method of extracting materials 
from a producing subtenanean zone in a wellbore, at least a portion of the welibcm 
including a casing and a perforated casing that traverses the producir^ subterranean 



11 



zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perflated tubulars within the wellbore each Including 
one or more radlat passages, the peffonated tubulars traversing the produdrig 
subterranean zone, radially expanding at least one of the solid tubulars and the 
S perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the producing subterranean zme from at least one other 
8(4)terTanean zone wttMn the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng subterranean 

According to another asped of flie present invention, a system for iscriating a first 
subtarranean zorte from a second subterranean zone In a welltKm that indudes a 
perforated casing that, tativerses the second subterranran zone, is provided that 

15 indudes means for positioning one or more sdid bibulars within the w^bore, the solid 
tubulars traversing the first subterranean zone, means for posltionbig one or mora 
perforated tubulars within the wellbore eadi indudir^ one or more radial passages, the 
prorated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the welfborBp 

20 means for radially expanding at least one of the perforated tubuiars into intimate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tutHjlars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
frorh a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
Including a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudeis means for positioning one or more sdid tubulars within the 
30 welbore. means for positioning one or mors perforated tubulars within the weHtxm 
each including one or more radial opmings. the perforated tubulars traversing the 
produdng subterranean zone, means for radially expancfing at least one of the solid 
tubulars and the perforated hibulars within the wellbore. means for nsidialy expanding 
at least one of the perforated tubulars Into intimate conted with the perforated casing, 
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means for fluididy couiMing the solid tubulars with the casing, means for fluididy 
coufding the perforated tubutars with the soiid tubulars, means for fluidicly isdating the 
produdng subterranean zone from at least one other subtenanean zone within the 
wellbore. and means for fluidicly coupling at least one of the perforated tubulars with 
5 the produdng subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or rnore solid tubular members, each 
solid tubular member Induding one or more exfeitial seals, one or more perforated 

10 - tubular members each induding radteil iiassages coupled to the solid tubular nnernbere, 
and one or more perforeted tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular membere, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perfiorated tubular membere are formed by a radial expansion 

15 process performed witMn the wellbore, and the perforeted tubular liners are fonrned by 
a radial expansion process perfonmed within the weSbore. 

According to another aspect of the present Invention, a method of isolating a first 
subterrartean zone from a second subterranean zone In a weilt)ore is provided that 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
eadi induding one or more radial passages within the wellbore. the perforeted tubulars 
traversing the second subterranean zone, redlaliy expanding at least one of the solid 
tubulars and perforeted tubulars within the wellbore, fluididy coupling the perforeted 

25 tubulars and the i^imary solid tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
pflms^ solid timers and perfmted tubulare, poisitioning one or ntore perforated 
tubular liners within the interior of one or more of the perforated tubulars, and rediaHy 
expanding and plastically defonming the perforated tubular linere within the interior Of 

30 one or more of the perforeted tubulare. 

According to another aspect of the present invention, a nnethod of extracting mat^als 
from a produdng subtenarvean zone in a wellbore, at least a portion of the wellbore 
Induding a casing, is [mvlded that indudes positioning one or more solid tubulare 
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within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fiuididy coupling the solid tubulars with the 
5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenranean zone from at least one other subtenanean zone 
wHMn ttie weilbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or mors perforated tubular liners within 
the intartor of one or mors of the perftMated tubulars, and radially expanding and 
10 plastically defomiing the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

Aooonling to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second sublenanean rone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or nx>re radial passages widiln the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandhng at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 nneans for fluidicly icoupling the perforated tubulars and the solid tubulars, nneans for 
preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt>ore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and nraans for radially expanding 

25 and plastically deforming the perforated tubular liners within the interior of one or more 
of the perforaled tubulars. 

According to another aspect of the present invention, a system for extracSng materials 
from a producing subterranean zone In a wellbore, at least a portion cS the wellbore 
30 indudhg a casing, is provided that includes means for posittoning' one or mora solid 
tubulars wWiin the wellbore, means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenanean zone, means for radially exparKling at least one 
of the solid tubulars and the perforated tubulars within the welR>ore, means for fluididy 



coupling the solid tubulars with the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubulars, means for fluidldy Isolating the produdng sut>tenanean 
zone from at least one other subten^nean zone within the wellbore, rneans for fluididy 
coupling at least one of the perforated tubulars the produdng subtenanean zone, 
5 rraans for po^oning one or more perforated tubular liners within ttie interior of one or 
mora of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the Interior of one or more of the 
perforated tubulars. 

10 According to ariother aspect of the present invention, an apparatus is provided that 
irKdudes a zormi Isolation assembly induding: me or mors sofid tubutar members, each 
solid tubular nnember induding one or more external seate, two or mors perforated 
tubular members each induding radial passages coupled to the solid tubldar members, 
and one or more one-way valves for controitably fluididy coupling the perforated 

15 tubular memt)ers, and a shoe coupled to the zortal isolation assembly. At least one of 
the solid tubular memtiers and the perforated tubular members are formed by a radial 
expansion process performed vidthin the wellbore. 

According to another aspect of the present Inversion, a method of isolating a first 
20 . subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is pro>^ed that indudes positionir^g one or more solid tubulans 
wRhIn tfie wellt)ore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fhiidicly coupling the perforated tubulars and the primary soHd tubufers, preventing the 
passage of fluids from the first subterranean zone to the second sulrtenanean Tone 
within' the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones ttiat has not been 
30 deirieted to one of the produdng zones tiiat has been depleted. 

According to another aspect of the present invention, a method of exbacGng materials 
from a wellbore having a plurality of producing subterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the welibcm, the perforated tubulars traversing the 
producing subterranean zones, radially exparxiing at least one of the solid tubulars and 
the perforated tubulars wtthin the wellbore, fluidlciy coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars. fluldldy 
Isdating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly ooupling at least one of the perforated tubulars with the 
producing subtenranean zme, preventing flt^da from passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 

10 depleted. 

Aooording to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean »ne having a plurality of producing 
zones in a wellbore is provided that includes maans for po^onir^ one or nrare solid 

15 tubulars within the wellbore. the sofid tubuters traversing the first subterranean zom, 
means for positioning one or xtkxb perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zor>e within the weilt>ore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for preventing fluids from passing front one of the producing zones that has 

25 not been d^)leied to one of the producing zones that has been depleted, 

Acdording to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones In a wellbore, at least a portion of the 
wellbore Including a casing, is provided that IrKludes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, ttie perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the sofid tubulars and the perforated tubuters within the wellbore, means 
for fluidicly ooupling the solid tubulare with ttie casvig, means for fluidicly ooupling the 
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perforated tubuiars with the solid tubulars, means for fluidiciy isolating the produdng 
subterranean zor\e from at least one other subterranean zone wHhin the wellbore. 
means for fluidk:iy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for posHlorang one or mm perforated tubiriar Bners within 
5 the interior of one or more of the perforated tubulars. and means for preventing fluids 
from passing firom one of the produdng zones that has not been de^ 
produdng zones that has beeii depleted. 

Acoording to another aspect of the present irwentlon, an apparatus for extracting 
10 • geothermal energy from a subterranean fonfiation oontaihing a source of geothermal 
energy is provided ttiat includes a zonal isolation assembly podtloned wHhIn the 
subtenranean fbmiation induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members each induding radial passages coupled to the solid tubular memt)ers, and 
15 one or more perforated tubular liners each induding one or more radial passages 
coupled to the iriterior surfaces of one or nnore of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the sdid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subten^nean zone induding a source of geothenDai 
energy in e wetlbore is provided that includes positioning one or more sdid tubulars 
withfri the wellbore, the soBd tubulars traversing the f^t subterranean zone, positioning 

25 one or more perforated tubulars each Indudlr^ one or more radial passages withh the 
wellbore, the perforated tubidars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulare and perforated tubulars within the weBbore, 
fluidiciy coupling the perforated tubuiars and the primary sold tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the welibore external to the primary SQlId tubulars and perfbrated tubulars, 
positioning one or more perforated tubular liners withni the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomning the perforated 
tubular liners wlttiin the interior of one or.more of the perforated tubulars. 
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Aocordtng to another, aspect of the present Invention, a method of extracting 
geothennal energy from a subterranean geothermal zone in a wellt>ore, at least a 
portion of the welibore including a casing, is provided that includes positioning one or 
more solid tubulars witMn the wellbofet positioning one or more perforated tubulars 

5 each induding one or more radial passages within the welibore, the perforated tubulars 
traversing the subten^nean geothenmal zone, radially expanding at least one of the 
sond tubulars and the perforated tubulars within thie weilbore, fluididy ooupfing the solid 
titulars with the casing, fluididy coupling the perforated tubutens with the solid 
tuAHiiars, flKddlciy isolating the subtenrariean geothermai zone from at least one other 

10 subterranean zone virithin the welibore, and ftuididy coupling at least one of the 
perforated tubulars with the subterranean geothenmal zone* 

According to arwther aspect of the present Invention, a system for isolating a first 
subterranean zone from a second geothermai subterranean zone in a welibore is 

15 provided that includes means for positioning one or nrK)re solid tubulars within the 
welibore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the welibore, the prorated tubulars traversing the second geothennal 
subtenanean zone, means for radially expanding at least one of fte solid tubulars and 

20 perforated tubulars within the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to me second geothermai subterranean zone within the 
welibore external to Vne prirrary solid tubulars and perforated tubulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermai energy from a subterranean geothermai ixme in a welibore. at least a 
portion of the welibore induding a casing, is provided that indudes means for 
positioning one or more soHd tubulars within the welibore, means for positioning one or 
more perfbrated tubulars each induding one or more radial passages within the 

30 waHbore, the perforated tubulare travereing the subtenanean geothenrai zone, means 
for radially expanding at least one. of the soRd tubulars and the perforeted tubulars 
within the welibore, means for fluididy coupling the soHd tubuteirs with the casing, 
means for fluididy coupling the perforeted tubulare with the solid tubulars, means for 
Huidiciy isolating the subterranean geothermai zone from at least om other 
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subtefTanean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothemial zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or nrKMie solid tubular members, each 
soDd tubular member including one or more external seats, one or nmre perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isoiafon assenribly. At least one of 
the soDd tubular menribers and the perfbrated tubular members are fbnmed lyy a radial 
10 expansion process perfonned within the wellbore, and the radial passage of at least 
one of the perforated tutxjlar members are cleaned by further radiai expansion of the 
perforated tubular members witMn the wellbore. 

According to another aspect of the present Invention, a method of Isolating a first 
15 subtenBnean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
wittiin tiie wellbore each Including one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 soHd tubulars and perfbrated tubulars within the wetlbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radiai 
passages of at least one of the perforated tuiNiiais by further radiai expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from' a producing subterranean zcme in a wetlbore, at least a portion of the wellbore 
including a casing, is provided that indudes positioning one or more solid tulHJiars 
30 within ttie wellbore, positioning one or nxxe perforated tubuters within the wellbore 
each including one or more radial passages, the perfbrated tubulars traversing the 
produdng subterranean zone, radially expandirig at least one of the solid tobulars and 
the perfbrated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fiuidicly 
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Isolating the producing subte^anean zone from at least one other subten-anean zone 
within the weilbore. fluidtcly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates wItMn one or more of the perforated tubulars, and cleaning matoials from 
5 the radial passages of at least orie of the perforated tubulars by further radial 
expansion of the perforated tubuiars within the wallboie. 

According to another aspect of the present Invention, a system for isolaling a finst 
subterranean zone from a second subterranean zone in a weilbore is provided that 

10 Includes means for positioning one or more solid tubulars within the weltbors, the solid 
tubulais traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wrilbore each including one or more radial passages, the 
perforated tubuleurs traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbors., 

IS means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by furtfier radial expansion of ttie perforated tubulars within ttie 

20 weilbore. . 

According to another aspect of the present invention, a system for extracting ifn^terials 
from a producing subterranean zone in a weilbore. at least a portion of the weilbore 
including a casing, is provided that Includes means for positiorring one or more solid 

25 tubiMars within the weObora. means for positioning one or more perforated tubulars 
within the weObore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the vrallbprs. means for fluidicly 
coupling the woM tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with ttte solid tubulars, means fbr fiiddlcly isolating the producing subtenanean 
zone from at least one other subterr»iean zone wRtrin the weilbore, means for fluididy 
coupling at least one of the perforated tubulars with the prcxiucing sut)terranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief OeecripUon of the Drmringe 

FIO. 1 is a fragmentary cross-sectional view Blustrating the Isoiatfon of subterraneari 
5 zones. 

Fig. 2a is a cross sectiOTal iDuslration oF the ptacement of an iilustiattve embodiment of 
a system for isolating subterraroan zones within a borate. 

10 . F^. 2b is a cross sectional iliusbation of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support memter. 

F^. 2c is a cross sectional illustratim of the system of Fig. 2b while pulling the tubular 
expansion cone out of the welibore. 

15 

Fig. 2d is a cross sedionai illustration of the system of Fig. 2c after the tubular 
expansion cone has been comptetely pulled out of the welibore. . 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of ari illustrative embodiment of a method for 
manufecturing the expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an Otustneitive embodiment of the upsetting of 
the ends of a tubular member. 

Fig. Sb is a cross sectional illustration of the expandable tubular member of Fig. 5a 
after radially expanding and plastically deforming the ends of the expandable tia>ular 
30 mentfier. 

Fig. 5g is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connecUor^ on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular nneniber of Fig. 5c 
after coupling sealing members to the exterior surface of the intemoediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional iOustratldn of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional flIustiHtion of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 Is & fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subtenanran zones of Fig. 1. 

Fig. 9 is a fragmentary cross sectionat illustration of an embodiment of a method for 
15 Dning one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with asoHd tubular Dner. 

Fig. 10 is a fragmentary cross sectionai illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross seciional illustratipn of an embodiment of a method for 
coupling one of the perforated bibufar members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterrarteah fonnatlon. 
25 . 

Fig. 12 is a fragmentary cross sectional DIustration of an embocfiment of a method for 
coupling one of the perforated tubiriar mennbers of the system for Isolating 
subtmranean zones of Fig. 1 virith a siOTOunding perforated weiibore casing. 

30 Fig. 13 is a fragmentary cross sectional itiustratim of an embodiment of a method for 
lining one of the perforated tubular members of the system for iscriating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative endxxliment of the 
system for Isolating subterranean zones of Rg. 1 that Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geoihermal energy from a subterranean geothemial zone. 

Detailed Descrlptton of the Illustrative Embodiments 

10 An apparatus and method for Isolating one or more subterranean zones frorh one or 
more other subterranean zones is provided. The apparatus and method permits a 
producing zone to be Isolated firom a nonprodudng zone using a combination of solid 
arKi slottBd tubulars. In the productton mode, the teachings of the present cfisdosure 
may be used in comtrination with conventional, well krtown, production completion 

15 eqidpment and n)ethod3 using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which ^1 be inserted into the disclosed apparatus to permit the 
commingling arxVor isolation of the subterranean zones firom each other. 

Referring to Fig. 1. a welibore 105 including a casing 110 are posltlorved in a 
20 subterranean formation 115. The subterrar>ean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratibn of the subterranean fomnation 115, the wellbore 
105 may be extended in a well Itnown manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the tergeted oil sand zone 
25 125. 

In a prefsned embodiment, In order to fluididy isolate the water zone 120 from the 
targeted oil sand »ne 125, an apparatus 130 is provided that includes one or more 
sections of solid casing 135, oneornmre external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate secttons of solid casing 150. and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passage. 
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The solid casing 135 provides a fluid conduit that transnnits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sedions 
of solM tubular casing such as, for example, oBfield tubulars fabricated from chromium 
5 stael or fiberglass, fn a preferred embodiment the sold casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commerciaily 
10 * available processes such as, for example, welding, sbtled and expandable connectors, 
or expandable solid connectors. In a preferred embodinDent, the solid casing 135 is 
coupled to the ca»ng 1 10 by i^ing expandable solid connectori. The soHd casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a pn^ferred embodiment the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment the c^ing 135 includes one more valve members 160 for 
controlling the flow of fluids and other ntateriais within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arraingements of packers, perforated tubing, sliding 
25 sieevas, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenraneah zones firom ead) other wtiile providing a 
fluid path to the surface. 

In a particularly preferred embodiment the casing 135 is placed into the wellbora 105 
30 by expanding the casing 135 in the radial direction hto intimate contact with the Interior 
walls of tl\e welibora 105. The casing 135 may be BiKpan6e6 in the radial direction 
using any number of conventional commerciaily availabte nnethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wel1t)ore 105. The seals 
140 may comprise any numt)er of conventional comrnerdaliy available seaUng 
materials suitable for sealing a casing in a wellboie such as, for e)«mple, lead* rubber 

5 orepoxy; Ina prefenrsd embcxliment,1heseals 140corr)priseS^ 

available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtarranean zone within a subterranean formation. The perforated 

10 casing 145 nray comprise any number of conventional commercially available sections 
of slotted tubular casir^. In a prefenred embodment, the perforated- casing 145 
comprises expandable slotted tubular casing available from Petrc^ine in Aberdeen, 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridsoeen tubular casing avaitable from Petrdine In i^berdeen,^ 

IS Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 is cou|^ to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 Is preferably coupled to one or more intennediate solid 
casings 150. The peribrated casing 145 may be cou(^ to the intennediate soOd 
25 casing 150 using any number of conventional commerdaily available processes such 
as, for example, welding or expandable soDd or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intenmdiate solid casing 150 
t>y expandable solid connectors. 

30 The last perforated casing 145 is prefer^ly coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commerdaily available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodinrwnt, the last perforated 
casing 145 is ooufiod to the shoe 155 by an expandable solid connector. 
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In an altematlva embodiment, the shoe 15S is coupled directly to the last one of the 
intemiediate solid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned wKhtn ttie 
welibore 105 by expandir>g ihe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the welibore 1 05. the perfmrted casings 145 may be 
expanded in a radial direction using any number of conventional conmerclaliy availatde 
processes* 

10 

The intemediate sofid casing 150 penults fluids and other materials to pass betwem 
adjacent perforated casings 145. The intanrnediate solid casing 150 may comprise 
any luimbdr of conventional commerdaliy available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chrorrrium steel or fiberglass. In 
15 a preferred ernbodiment, Ute intermediate solid casing 150 comprises oilfield tubulars 
avaited)le from foreign and domestic steel mHls. 

The intormedlate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional conrufnercialiy available 
processes such as, for exampl^p welding, or solid or slotted expandable connectors. In 
a preferred mibodinnent, the Intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connet^rs. The intermediate solid casing 150 may 
comprise a plurality of such Intemnedlate solid casing 150. 

25 

In a preferred ennbodiment, the each intermediate solid casing 150 includes one more 
valve membere 170 for oontroling the flow of fluids and oth«r nnateriats within the 
interior region of the Intermediate casing 150. In an alternative embodiment, as will be 
recognized 1^ persons having wdinary skill in the art and the benefit of the present 
30 dbdosure, during the production mode of operatfon, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
emptoyed within the apparatus to provide vanom optfons for commingling and Isolating 
subterrarwan zones from each other while provMing a fluid path to the surface. 
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In a particularty preferred embodiment, the intermediate ca^ng 150 is placed into the 
wellbore 105 by expanding the Intemiediate casing ISO in the radial direction into 
intiniate contact with the interior walls of the wellbore 105. The intemiediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commercially avcutabie rrftthods. 

In an alternative embodiment, one or more of the intennediate solid casings 150 n^y 
be ontitted. in an alternative prefemed embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various producHdn and exploration toots may be supported by the show 150. The shoe 
150 may comprise any number of conventimai commercially available shoes suitable 
for use in a welitjore such as, for example, cement filied shoe, or an aluminum or 
15 composite shoe. In a prefenBd embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a preferred embodiment, the shoe 155 is selected 
to provide sufRclent strength in compression and tension to pemnit the use of high 
capacity production and exploration tools. 

20 in a particularty prefen^ embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145. a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145. n-1 intermediate solid casings 150, each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oH and gas may be controliably produced fipom 
the tergeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface loGBtion using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 pemnHs isolated sections of the 
zone 125 to be selecthfely isolated fa* producfon. The seals 140 pemnit Vhm zone 125 
to be fhiididy Isolated from the zone 120. The seals 140 further pennits isolated 
sections of the zone 125 to be fluidiciy isolated from each other, in tNs manner, the 
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apparatus 130 pwmits unwanted and/or non-produdive subterranean zones to be 
fluidicty isolated. 

In an altemative endx)diment. as wM be recognized by persons havir^ ord^ry skin in 
5 the art and also having ttie benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, ^ing sleeves, and valves may be employed within the apparatus to 
pruvMe various {4>flon8 for oomminghng and Isolaling suUeiranean zones from each 
other while providing a fluid path to the surface. 

lo- 
in several alternative embodiments, the soiM casing 135, the perforated casings 145, 
the inlerm^te sectkms of solid casing ISO. and/br the solid shoe 155 are radlaly 
expanded and plastically deformed within the weObore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disctosed in one or more of 

15 the following: (1) U.S. patent application serial no.. 09/454,139. attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent appDcatlon serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appiicatton serial 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
appiicatkin serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent appiicatkm serial no. 09/523,460. attorney docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941. 
attorney docket no. 25791.16.02, fded on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 appltoatton serial no. 08^.122, attorney docket no. 25791.^.02. filed on 4/26/2000, 
(10) PCT patent applicatioh serial no. PCTAJSOO/18635. attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provistonal patent appltoatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999. (12) U:S. provisional 
patent appHcatton aerial no. 6(^154.047, attorney docket no. 25791.^. filed on 

30 fi/16/1999, (13) U.S. provlatonal patent appticatton serial no. 60/159.082. attorney 
docket no. 25791.34. filed on 10/12/1999, (14) U.S. proviskmal patent appOcatton serial 
no. 60/159,039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent applicatton serial no. 60/159.033, attorney docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provistonal patent appttcatbn serial no. 60/212,359, attorney 
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ckx^ket no. 25791.38. filed on'6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165^8, attorney do(*et no. 25791.39. filed on 11/12/1999, (18) U.S. 
provisional patent aji^Tflcafion serial no. 60/221,443, attorney dodcet no. 25791.45. filed 
on 7/28/2000. (19) U.S. provisional patent appHcation serial no. 60/221.645. attorney 
5 dodcet no. 25791.46. fRed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60033,638. attorn^ dodcet no. 25791 .47. filed on 9/1 8/2000. (21 ) U.S. provisional 
patent application serial no. 60/237.334, attorney dodcet no. 25791.48, filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007. attorney 
dodcet no. 25791.50, filed on 2^0/2001; (23) U.S. provislonai patent application aerial 

1 0 no. 6011262,434, attorney, dodcet no. 25791 .51. filed on 1/17/2001 ; (24) U.S, provisional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent application serial no. 60/303,740. attorney dodcet 
no. 25791.61. filed on 7/8/2001; (26) U.S. provisional patent appBcation serial no. 
60/313,453, attorney, docket no. 25791.59, filed on 8/20/2001; (27) U.S. provi8k)nai 

15 patent applicatk>n serial no. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001. the disdosures of which 
are incorporated herein by reference, in an exennplary enfitxxJinient, the radial' 

20 dearanoes tietween the radially expanded sotk) casings 135. perforated casings 145, 
intermediate sedtons of sdkl casing 150, and/or Vne soM shoe 155 and the welibore 
105 are eHminated thereby eliminating the annulus between the solM casings, the 
perforated casings 145. Jtie intermediate sectkm of solM casing 150, and/or the soiki 
shoe 155 and ttw welibore 105. In this nranner, the optkmal new! for filling the annulus 

25 with a flPer materiat such as, for exanple, gravel, may be eliminated. 

Refwring to Figs. 2a-2d. an Mustrative embodiment of a system 200 for isolating 
subtenanean fonnatkMis indudes a tubular support member 202 ttiat defines a 
pas8a^20^. A tubular expamk)n oone 204 that defines a passage 204a to coupled 
30 to an end erf the tubular support member 202. in an exemplary embodiment, the 
tubular expanskm oone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre^xpanded end 206a of a first expandable tubular nnember 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further inctudes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d« and a sealing member 206e ooupied to the exterior surface of the unexpended 
intermediate portion. In an exmiplary embodiment, the inside and outside diameters of 
the pr»«xpanded ends, ;X)6a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206a An end 208a of a shoe 208 is ooupied to the pre-expanded end 206a of 

10 , the first expandable tubular member 206 by a corweritional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is ooupied 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Anottwr end 210c of th^ slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e ccHjpled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodlrr^ent, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of tl>e Mcond expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended Intennediate 
portion 214a 

25 

An end 216a of a slotted tubular member 216 ttiat defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a cdnventtonai threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a oonvafitionai threaded connection. A pre-expanded end 220a of a third 
expandabte tubular member 220 that defines a passage 220b is ooupied to the other 
end 218c of the slotted tubular rnemt)er 218. The third expandable tubular memk>er 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary emt)odiment, the inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
htermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the ttiird 
expandable tubular member 220. 

In an exemplary embocfiment, ttie inside and outskfe diameters of the pre-expanded 
10 ends, 206a. 2!06d, 214a, 214d. 220a and 220d» of the expandable tubular members, 
206, 214, and 220. and the stolted tubular members 210. 212, 216, and 218, are 
substantial^ equal. In several exen^tary ernbodlments, the seallr^ members, 206e, 
214e, and 220e, of the expandable tubular mend^ers, 206. 214, and 220. respectively, 
further bfidude anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubuiar members, 210, 212, 218. and 218, are 
conventional slotiBd tubular members having threaded end connectiohs suitable for 
use in an oil or gas well, an underground pipeline, ores a structural support, in several 
alternative embodiments, the slotted tubular merrd)ers, 210, 212, 216, and 218 are 
convantional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subtenanean formation. 

In an exempiary embodiment, as illustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 formed in a subtenranean fomiation 226 that includes a 
water 2one 226a and a targeted oil sand zone 22Bb. • The borehole 224 may be 

25 positioned in any cxlentetiort from vertical to horizontel. In an exemplary embodiment, 
the upper end of the tubular support member 202 n»y be supported m a convenHonai 
marmer using, for exampte. a slip joint, or equivalent device in order to.pemtit upward 
rrxivement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220. and tubular 

30 members, 210, 212*216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 is ttmi^ 
ir^eded into the system 200, through the passages, 202a and 204a, of the tubular 
sunx)rt memt>er 202 and tubidar expansion cone i204, respectively. 
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In an exemptary embodiment, as Illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plasticafly defonning the expandable tubular member 206 off of the 
tapered exlenriai surface 204b of the tubular expansion oone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded arKl ptastically deformed df of the tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surftioe of the wellbore casing 104. Consequently, the radially expanded 
intemnedlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weHbore casing t04. In an exemplary embodiment, the radially expanded 
Intennediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Rg. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force to ttie tubular support 
nr)ember 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plasticalty deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
Interior surface of the wellbore 224. Consequently, the radially expanOea intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weUbore224. In an exemplary embodrnent, the radially exparKJed interrned^ 

30 214c of the second expandable tubular mennber 214 is also thereby anchored to the 
wellborB 104. Furthenmore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion oone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the opnSnued application of the upward force to the tubular member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the biterrnediate non pro-expanded portion 220c of the thini expandable 
titular member 220 is radially expanded and plastically defbrnied off of the tapered 
5 external surface 2D4b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
radially expanded Intennediate portion 220c of the thW expandable tubular member 
220 is thereby coupled to the welibiDre 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 Is 
10 also theraby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidich^ isolated from the targeted oil sand zona 226b. 

After completing the radial expansion and plastic defonnation of the third expandable 
tubular merhber 220, the tubular support member 202 and the tubular expansion cone 
1& 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10. the Intermediate non pre-expanded 
portions, 206c. 214c, and 220c. of the expandable tubular membei». 206. 214. and 
220. respecthrely, are radially expanded and plastically defonfied by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expahdable tubular member 206. the 
slotted tubular members. 210 and 212. the expandable tubular member 214. the slotted 
tubular members. 216 and 218. and the expandable tubular member 220 to the 

25 wellbore. Furthennore, as a result, the connections between the expandable tubular 
members, 206. 214, and 220. the shoe .208. and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant ooet savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214, and 220. and the slotted tubular members. 210. 212, 216, and 

30 218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned virithin, and moved through, flw expendable and slotted tubular members. In 
several alternative embodiments, the oonventionai tools and equipment include 
conventional valving and other conventional flow control devices for controliing the flow 
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of fluidic materials within and batw^ the expandable tubular members. 206, 214, and 
220, and the slotted tubular members. 210, 212. 216. and 218. 

Furthermore, In the system 200, the slotted tubular , nuembers 210, 212, 218, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only fiie intermediate non pre-expanded portions. 206c, 214c and 
220c or the expandable tubular members, 206, 214, and 220. respectiveiy, are radially 
expanded and plastically deformed, the siottBd tubular members. 210. 212. 216. and 
218 can be conwmtlQnal slotted tubular nr»mb«s thereby significantly redudnp the 

10 cost and complexity of the system 10. liforeover. because only the inlemfiedata non 
pre-expanded portions. 2p6c, 214c and 220c, of the expandable tubular members, 
206, 214, and 220. respectively, are radially expanded and plastically defbmied. the 
number and length of flie Interleaved slotted tubular members. 210, 212. 216. and 218 
can be rnuch greater than the number and length of the expandable tubular members, 

IS in an exemplary embodirnent, the total length of the intermediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members. 206. 214, and 
220. ts approximately 200 feet, and the total length of the slotted tubular membeis, 
210. 212. 216, and 218, is approximately 3800 feet. Consequently, in an exemplar 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feeL 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members. 206, 214. and 220, respectiveiy, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members. 
ma the wellbore 224 may be large enough to Actively eliminate the possibility of 
danage to the «(pandable tubular merrAere and slotted tubular members during the 
placement of the system 200 wWiin the wellbore. 

30 

In an exemplary embodiment, the pre-expanded. ends. 206a, 206d. 214a. 214d, 220a. 
and 220d. of tiie expandable tubular members, 208, 214, and 220. respectively, and 
the slotted tubular membere. 210. 212, 216, and 218. have outside diameters and wail 
thidtnesses of &375 Inchee and 0.350 inches, respectiveiy; prior to the iwlial 
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expansion^ the Intermediate non pre-expanded portions, 206c 214c ahd 220c of the 
expandable tubular members, 206, 214. and 220. respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
Intennediate portions, 206c 214c and 220c, of the expandable tubular membere. 206, 
214, and 220, are equal to 7.675 inches; and the welbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 20ed. 214a. 214d, 220a. 
and 220d, of the expandable tubular members. 206, 214. and 220, respectively, and 
the slotted tubular members. 210, 212, 216. and 218, have outside diameters and wall 
thidcnesses of 4.500 inches and 0.250 inches, respectively; prior to. the radial 
expansion, the IntemMdiate non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members, 206, 214. and 220, respectively, have outside diameters 
of 4.000 Inches; the slotted' tubutar* members, 210. 212, 216, and 218, have inside 
diameters of 4.000 Incrfies; after the radial expansion, the inside diameters of the 
intermediate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220. are equal to 4.000 inches: and the wellbore 224 has an Inside diameter 
of 4.892 Inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas. and/br water Into or from the subterranean 
fbmnation 226b. 

Rsfemng rraw to Fig, 3, an exemplary embodiment of an expandable tubular member 
300 wU novv be described. The tubular menrhw 300 defines an interior region 300a 
and includes a firet end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d. a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an imsnnedlate sealing member 300g that Is 
coupled to the exterior surface of the intamiediate portion 300d. 

In an exemplary embodiment^ the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional comnf>efdally available materials such as, for example, Oilfield Country 
Tubular Goods (OCTQ), 13 chromium steel tubing/casing, or L83, J55, or P110 AR 
cstting. 

5 In 91 exemplary embodiment, the interior 300a of the tubular member 300 has a 
sidMtantially circular cross section. Furthermore. In an exemplary ^bodiment. the 
htefior region 300a of the tubular member includes a first inside diameter Di. an 
bitefmediate inside diameter Dufr. and a second inside diameter Dj. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantiaily equal 
10 In an exemplary embodiment, the first and second inside diameters, Di and Oz. are 
greater than the Intermediate inside diameter Dmt. 

The first end 300b of the tubular member 300 is coupled to the intemtediate portion 
300d by the first tepered portion 300c, and the second end 300f of 0ie tubular member 

15 is coupled to the intennediate portion by the second tapered portion 300e. In an 
exemptary embodiment, the outside diameters of the. first and second ends. 300b and 
300f, of the tubular member 300 Is greater than the outside dameter of the 
intermediate portion 300d of the tubular n^ember. The first and second ends. 300b and 
300f, of the tubular member 300 include wall thidtnesses. ti and tj. respectively. In an 

20 exemplary embodiment, the outside diameter of the Intennediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 includes a waU thickness tiKr. 

25 In an exemplary embodiment, the waU thicknesses ti and ts are substentially equal in 
order to provkte substentially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknessm. ti and ta, are both greater than the wal thickness tm In order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 member 300 with the Intennediate portk)n300d of the hAutar member 30O. 

In an exemptary embodiment, the firsi and second tapered portions. 300c and 3008. 
are hcOned at an angle, a. relative to the tongitudhal direction ranging from about 0 to 
30 degrees in order to optimdiy facflitate the radial expanskm of the tubular mend>er 
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300. In an exemplary embodiment, the first and second tapered porttons, 300c and 
300e. provide a snnooth transition twtween the first and second ends, 3(K)a and 300f, 
and the intennediate portton 300d. of the tubular member 300 in order to minimize 
stress concentratims. 

5 

The intermediate sealing member SOOg is coupled to the outer surface of the 
Intermediate portion 300d of the tubular member 300. In an exemplary embocfiment, 
the Intannediate seaHrig member 300g seals the interface between the intemraediate 
portion 300d of the tubular member 300 and the interior surf^ of a weilbore casing 

10 305, or other preexisting stnjcture. after the ladiai expansion and plastic defbmiation of 
the ^mnediate portion 300d of the tubular member 90O. In an exemplary 
embodiment, the intermediate seizing menAer 300g has a substantiaily annular cross 
section. In an e)«mplary embocfiment. the outside diameter of the Intennediate sealing 
member SOOg is selected to be less' than the outside diametere of the first and second 

15 ends. 300a and SOOf. of the tubular member 300 In order to optimally protect the 
intenrtediate sealing inember 300g during placement of the tubular member 300 wi^ 
the weUbore casings 305. The intermediate sealing member 300g may be bbrteated 
from any number of conventional oommerdaRy avaPable materfais such as. for 
example, thennoset or themioplastic polymers, in ari exemplary embodirnent, the 

20 intennediate sealing member 300g Is fabricated from thennoset polymers in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several altemative embodiments, the sealing 
member 300g includes one or rnore rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defbmied intermediate person 

25 300d of the tubular member 300 to the wellbore casing. 

(Waning to Figs. 4, and 5a to 5d. In an exemplary embodbnent. the tubular member 

3(k> is fonnied by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress refieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded oonnactions In both expanded upset ends of the tubular 
ntember In step 420; and (5) putting a seabig material on the outside diameter of the 
non^)Vanded intemrtediate portion of ttie tubular member bi step 425. 



37 



As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wail thicknesses tt and t2. The intannediate 
portion 500c of the tubular member 500 indudes the wall ttilckness t^^ and the interior 
5 diameter Dint- In an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal In order to provide burst strength that is substantially equal along 
the entfre length of the tubular member 500. In an exemplary embodiment, the wall 
thickneseee ti arid ta are toth greater than the wall thickness tirir in order to provide 
burst strength that is substantially equal along the entire length of the tubular nnember 
10 500, and also to optimally faciHtate the formation of threaded connectkms.in the first 
and secxmd ends, SOOa and 500b. 

As iUustrated in Fig. Sb« in steps 41 0 and 41S« both ends. 500a arKi 5(X)b. of the tubular 
member 500 are radiaily expanded using oonventiorial radial expanston metiK)d8, and. 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radiaUy expanded ends. SOOa and SOOb. of the tubular member 500 include the Interior 
diameters Di and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provkie a burst strength that Is substantialty equal. In 
an exemplary embodiment, the ratk> of the interior diameters Dt and D2 to the interior 

20 diameter Dtm ranges from about 100% to 120% In order to fiadlitato the subsequent 
radial expanskm of the tubular member 500. 

In a preferred embodinient, triB relatk)nship between the wall micknesses ti, tz, and tiNt 
of the tubular member 500; the inside diameters Di, D2 and Dint of me tubular member 
25 500; the Inside diameter OvMitm of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dcm of the 
expansion Gone ttiat will be used to radiaily expand the tubular member 500 within the . 
wdlbore casing is given by the foDowing expression: 




30 

where U s t2; and 
Di = D2. 

By satisfying the relattonship given in equatkxi (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substanHally equalized. More generally, the relationship given In equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for sut>sequent 
radial expansion and pl^tic defonnatlon of the tubular member 500 for febricating 
5 and/or repairing a vrallbore casing, a pipeline, or a staicturai support 

As HlusiratBd in FIG. 5c in step 420. conventional threaded connections, 500d and 
500b. are formed in both expanded ends. 500a and 500b, of the tubular member 500. 
In an ex»iT9>iary wnbodimer^ the threaded connectione. 500d and 500e. are provided 
10 using conventional processes for fonning .pin and box type threaded conrtectibns 
avanabte from Allas-Bradfbrd. 

I 

As iHustrated in Fig. 5d. In step 425. a sealing member 500f is then applied onto the 
outside diam^ of the non-exp^ded Intennediate portion 500c df the tidMJiar member 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
«(panded intermediate portion 500c of the tubular member 500 using ariy number of 
conventional commerolally available methods, in a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using commerdaHy available chemical and temperature resistant 

^ adhesive bwidlng. 

in an exemplary embodiment, the expandable tubular members, 206. 214. and 220, of 
me system 200 are substantially identical to, and/or Incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

R^isrring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular membere 206. 214. 220. 300 and 500 wiU riow be 
described. The expansim cone GOO defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expanston section 61 5. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surfaos 620 and a second conical outer surftice 625. The first conical outer 
surface 620 includes an angle of attack Oi and ftie. second conical outer surface 625 
induttes an ai^ of attack a^ In an exemplary embodiment, the angle of attack Oi Is 
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greater than the angle of attack Oj. In thfs manner, the first conical outer surface 620 
optimally radially expands the (ntemrwdiate portions, 206c, 214c 220c. 300d, and 500c, 
of the tubular memlws. 206, 214, 220, 300. and 500. and the second conical outer 
surface 525 optimany radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f . and 500a and 500b. of the 
tubular members. 206, 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface. 620 inchides an angle of attack Oi ranging from about 8 to 20 
diigrees, and the second conicd outer surface 625 includes an angle of attack Os 
ranging from about 4 to 1 5 degrees In order to optlmafly radtaNy expand and plastically 
10 delbm) the tubular members, 206, 214. 22a 300 and 500. More generally, the 
axparaion cone 600 may include 3 or more adjacent conical outer surfaces having 

angles of attack that decrease fram the front end 605 of the expansion ome 600 to the 
rear end 610 of the expanston cone 600. 

15 Ftoferring to Fig. 7, another eixmnplary embodiment of a tubular expanston cone 700 
dttllnes a passage 700a and Includes a firorit end 705, a rear end 710. and a radial 
^cpanston sedkjn 715. In an exemplary embodiment, the radial expansion sectton 715 
includes an outer surface having a sub^ntially parabolic outer profBto thereby 
providing a pars^iotd shape. In this manner, ttie outer surface of the radial expansion 

20 sectkjn 715 provides an angle of attack Hiat constantly decreases from a maximum at 
the front end 705 of the expansion oone 700 to a minimum at the roar end 710 of the 
expanston cone. The parabolic outer profile of the outer surface of the radial 
expansion sectton 715 may be formed using a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In this manner, the region of the 

25 outer surfeoe of the radial expanston sectton 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally Fadialiy expand the intemfiediate portions. 206c. 
214c 220c 300d. and SCOc of the tubular members, 206. 214. 220. 300, and 500. 
whDe the ragkm of the outer surface of the radial expanston sectton 71 5 adjacent to the 
raw end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a arid 214d, 220a and 220d. 300b 
and 300f. and SOOa and 500b, ofthe tubular members, 206. 214. 220. 300 and 500. In 
an exemplary endxxliment. the parabolic profile of the outer surface of the radial 
expansion sedton 715 is select to provkle an angto of attack that ranges fifom about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vidnity of the rear end 710 of the expansion cone 700 from about 
• 4 to 15 degrees. 



In an exemplary embodiment, the tubular expansion cone 204 of the system 200 Is 
5 8ii»taniially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300. the method 400. and/or the expandable 
10 tubular member SCO are at least partially combined. 

Referring to Fig. 8. in an altemative embodiment, conventional temperature, pressure, 
and flow sensors. 802. 804. and 806. respectiveiy. are operably coupled to the 
perforated lubulare 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802. 804. and 806. respectively, in turn are operably coupled to a conHotier 
810 that receives and processes the output signals generated by the teinperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for contiDlOng the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular membera 145 are conventional. 

Refening to Fig. 9, In an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perfbrated tubular membera 145 by radially expanding and 

25 plastically deforming the solid tubular member Into engagement with the perforated 
tubular member in a conventional manner and/or using one or more of the radial 
expansion methods disdossd in one or more of the following: (1) U.S. patent 
application serial no. 09^54,139, attorney docket no. 25791.03.02. filed on 120/1999. 
(2) U.S, patent appHcatfon serial no. 09/510.913. attorney docket no. 25791.7.02. filed 

30 on 2G3C000, (3) U.S. patent applicaOon serial no. 0«/502,350. attorney docket no. 
25791.8.02. filed on 2/100000. (4) U.S. patent appBcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/19W. (5) U.S. patent applcatton serial 
no. 09/523,460, attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
applteatkm serial no. 09^12.895. attorney docket no. 25791,12.02. filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511.941. attorney docket no, 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application seHai no. 09/588,946, attorney dodcet no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent appHcatlon serial no. 09/550,122, 
attorney dodcet no. 25791.23.02. filed on 4/26/2000,. (10) PCI patent application serial 
5 no. PCT/USOQ/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent appUcation serial no. 60/162,671, attorney dodcet no. 25791,27, ffled 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
dodcet no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 6W159.082. attorn^ dodc^ no. 25791.34, fRed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 6W159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provisional patwit application serial no. 60/159.033. attorney 
docket no. 2S791.37,fil8(l on 10/12/1999, (16) U.S. provisional patent appHcatlon serial 
no. 60(212,359. attorney docket no. 25791.38. filed on 6/19/2000, (17) U.8. provlstonal 
patent appUcation serial no. 60/165,226. attorney , docket no. 25791.39, .filed on. 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443, attorney 
dodcet no. 25791.45. filed on 7/28/2000. (19) U^. pnivisk)nal patent applkatton serial 
no. 6W221 .645. attorney docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional 
patent appflcalion serial no. 6(W233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent applicatftm serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent appHcatlon serial 
no. 6W270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. pfwistonal 
patent applicatton serial no. 60/262,434. attorney docket no. 26791.51, filed on 
1/17/2001; (24) U.S. pnsviskdnal patent application serial no. 60^59,486, attorney 
docket no. 25791.52, fNed on 1/3^1; (25) U.S. provistoral patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provistoinal patent appiicatk)n serial no. 60/317,985, attorney, 
docket no. 25791.67, filed on 9/B/200i; (28) U.S. provistonal patent appflcation serial 
no. 60.318,388, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utiMy patent appflcatkm serial no. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001, ttw disdosures of whteh are incorporated herein tiy reference, in this 
manner, ttie solid tulMilar memlwr 905 flukJidy seals ttte radial passages formed in the 
perfbrated tuixjlar memlMr 145 thereby preventbig the passage of fiukUc materials 
andtor fonnalkm matoriais ttvough the perforated tutnilar member. 
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Referring to Fig. 10, In an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or mora radial openings 1010a within 
the one perforated tubular member 145. Conventtonaj sealing memt^ 1015 and 
1020 Oien seal the Interfeice between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubuiar member 145. The 

10 seafinig members 140 prevent the passage of the hardenable fluidic seating material 
out of the arv)ulus between the one perforated tubular member 145 and the fcxmatton 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cursd sealing material 

15 from th& Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epo}^ resin. 

In an alternative embodiment, as illustrated In Fig. 11« one or more of the perforated 
tubular members 145 of ttie apparatus 130 are radially expanded and plastically 

20 deformed into contact with the surrounding formation 125 thereby compressing the 
sumounding formation. In this manner, the surrounding formation 125 Is maintained In 
a state of compression thereby stabifizing the surroundir>g formation, reducing the flow 
of loose particles from the surrounding formation into the radial openNigs of the 
perforated tubuiar member 145, and enhancing the recovery of hydrocarbons froiri the 

25 surrounding formation. 

In an aiteniative embodiment, a seismic source 1105 Is positioned on a s^urface 
location to thereby Impart seismic energy into the formation 125. * In this manner, 
partides lodged in the radial openings in the perforated tubtdar member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

In an altemath^e embodiment, after the perforated tubi^ member 145 h» been 
radially expanded and plastically formed into contact witfi the surroundbig fomiation 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to Vhe perforated tubular member. The impulsive load may 
be applied to the perforated tubular rnember 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transferred to the surrounding fomiation 125 
5 thereby compsKrting and/or slunifying the surrounding formation. As a result the 
recovery of hydrocarbons from the fonnation 125 is enhanced^ 

In an alternative embodiment, as illustrated in Fig. 12/ a wellbore casing 1205 having 
one or more perfcratfons 1210 Is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
mora of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed Into contact with the w^lbore casing 1205 thereto 
compressing the surrounding fomiation 125. In this n^nner, the surrounding formation 
125 is maintained in a state of compression thereby stabDizing the 8unt)unding 

15 fomiation, reducing the flow of loose particles from the surrounding fbmiation Into the 
radial openings of the perforated tubular member 145, and enliancing the recovery of 
hydrocart)ons from the surrounding formation. 

In an aKemative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy Into the fomiation 125. in this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
disbdged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart>ons from the formation 1 25. 

25 In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fomied Into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunounding fomiation, an 
impulsive toad Is appDed to the perforated tubular member The impulsive load may be 
appHed to the perforated tubular member 145 by applying the toad to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunounding formation 125 
thereby compacting and/or siurrifying the surrounding fomiation. As a result, the 
recovery cl hydrocarbons from the fomnation 125 is enhanced. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plasticaily defonning the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent application serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 
12^999. (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23CO0O. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10^2000, (4) U.S. patent application serial 
no. 09/440.338. attorney docket na 25791.9,02. fHed on 11/15/1999. (5) U.S. patent 
appflcatton serial no. 09/523.460, attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent appRcatton serial no. 09/512.895, attorney docket no. 25791 .12.02, fBed 
on 2C4/2000. (7) U.S. patent appHcation serial na 09/511.941. attorney docket no. 
25791.16.02, filed on 2«24«00O. (8) U.S. patent applicatton serial no. 09/588.946, 
attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent appNcatkm serial 
no. 09/559,122, attorney docket nb. 25791.23.02, filed on 4Q6/2000. (10) PCT patent 
applicatkm serial no. PCT/US00/18e35, attorney docket no. 26791.25.02. filed on 
7/9/2000, (11) U.S. provisional patent applicatkm serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent appUcatton serial no. 
60/154,047. attorney docket no. 25791J29. filed on 9/16/1999. (13) U:S. provisional 
patent applicatton serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent appiicatlon serial no. 60/159.039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent appiicatlon serial 
no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 
provisional patent application serial no. 60/212.359. attorney docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provisranal patent appHcation serial no. 60/165,228, attorney 
docket no. 28791.39. filed on 11/12/1999, (18) U.S. provisional patent application serial 
no. 60221.443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provistonat 
patent appHcatkm serial no. 60/221,645, attorney docket no. 25791.46, filed on 
7/28/2000. (20) U.S. provishMial patent appOcaUon serial no. 60033.638, attorney 
docket no. 25791.47, filed on 9/18e000. (21) U.S. provisional patent applteatton serial 
no. 80e37,334, attorney docket no. 25791.48. filed on lOffiffiOOO, (22) U.S. provisional 
patent applkation serial no. 60«70,007, attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provistonal patent appOcatton serial no. 60/262,434, attorney 
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docket no. 25791. 51 » filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259.488, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/8/2001; (26) U.S. provisx>nal patent application serial no. 60/313.453, attorney docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applicatton serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicatton serial no, 60/318,386. attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922. attorney docket 
no. 25791.69, filed on 10/3/2001. the disclosures of whteh are incorporated herein by 
10 reference. In this manner, the perforated tubular member 905 modifies the fiow 
characteristics of the perforated tubular member 145 thereby pidrmttting the operator of 
the apparatus 1 30 to modify the overafl ftow characteristics of the apparatus. 

In an alternative embodiment, as DIustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluidtely obuples the interior of a pair of adjacent peribrated 
tubular members, 145a and 145b. that extract hydrocarbons from connesponding 
subterranean zones A and B. In this manner;, if zone B becomes depleted. 
hydrocart)oris that are being extracled from zone A will not flow into the depleted zone 
B. 

20 

In an alterr^ative embod^nt. as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothenmal energy from a targeted subterranean geothermal zone 1 SQS, In this 
manner, the operational efftelency of the extractton of geothenmal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
25 elements of the apparatus 1 30 that pemntt greater volumetric flows. 

In an alternative embodiment, the perforated tubular ntembers, 145. 210, 212, 216. 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular rrrnnbers. In an exemplary embodiment, the amount of further radial 
30 axpanston required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a mna\ isoiatton assembly including 
one or more solid tubular members, each soBd tubular member indudtng one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intemiediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each tntennediate solid tubular nr^enAier including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or mors valve members for controlling the flow of fluldlc materials between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolatton assembly that 
bidudes one or mom prinnary solid tubulars. each primary solid tubuteir including one or 
more external annular seals, n perforated tubulars coupled to the primary soHd 
tutujiars. and n-1 Intermediate solid Uibulars coupled to and Interleaved among the 
15 perforated tubulars, each intenmediate solid tubular including one or more ext'emal 
annular seats, and a shoe coiipled to the zonal isolation assembly. 

A method of isolatmg a first subterranean zone from a secornJ subterranean zone In a 
weilboTB has also been described that includes positioning one or more primary soHd 

20 tubutars within the wellbore, the primary solid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the weilbore external to 

25 the s(Al and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore Including a casing, has also been dracrtbed that includes 
positioning one or nrKire primary soHd tubulars within the welibore, fluidicly coupling the 
30 primary solid tubuians with the casing, positioning one or more perforated tubulars 
within the weilbore^ the perforated tubulars traversing the producing subtennanean 
zone, fiuidiciy coupling the peribrated tubuters with the primary solid tubuters. fluididy 
isolating the pnxfudng subtenranean zone from at least one other subterranean zorm 
wtthin the weBbore, and tivkikiy coupling at tea^ one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes controllabfy fluidlcly decoupling at least one of the pwforated tubulars from at 
least one other of the perforated Uibuiars. 

5 An apparatus has also been described that includes a subtenBnean fonnation indliding 
a welibore, a zonal Isolation assembly at least partially positioned within the wellbore 
that includes one or more scrfid tubular members, each soOd tubular member including 
one or nfK>re external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the weHbore coupled to the 

10 zonal isolation assembly, wherein at {east one of the solid tubular members and the 
perforated tubular nn^bers are formed by a radial expansion process perfomied within 
ttie weflbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more Intermecfiate solid tubular members ooupled to and interleaved 
among the perforated tobular members, each Intemiediate solid tubular member 

15 bidudhg one or wore external seals, wher^n at least one of the solid tubular 
members, the perforated tubular members, and the Intermediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodlnvant, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intennedidte solid tubular niembe.rs Include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has atso been describe! that includes a subtenanean formation Including 
a wellbore, a zonal Isolation assembly positioned within the wellbore that Includes one 
or more primary solid tiA>ulars, each primary solid tubular Inctudtng one or more 
external annular seals, n perforated tubulars positioned coupled to the primary soDd 
tubulars, and n-1 Intemiediate solid tubulars coupled to and interieaved among the 

30 perforated tubulars. each intemnediate solid tutnjlar including one or more external 
annular seals, and a shoe ooui;^ to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulm, and the intemnediate solid 
tubulars are fbmied by a radial expansion process performed within the v^llbore. 
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A methocl of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indices positioning one or more primary sofid 
tubuiars within the wellbore* the prfmary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubulars within the welibore, the perforated 
5 tubuiars traversing the second subtenaneah zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluWIdy coupling 
the perforated tubuiars and the primary solid tubulars, and preventing the passage of 
fluids fronn the first subterrarvsan zone to the second subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A methcxl of extracting materials from a produdrtg subterrartean zor>e rn a wdilt>ore, at 
least a portion of the wellbore including a casing, tas also been describe that includes 
positioning one or more primary solid fitf^ulars within the wellbore, petitioning one or 
nnore perforated tubulars within Ihe wellbore. the perfected tubulars traversing the 

15 producing subterranean zone, radially expandng at least one of the primary solid 
tubulars and the perforated tubulars wtlhin the weDbors, fluididy cxHjplIng the primary 
solid tubulars with the casing, fluididy coupOng the perforated tubulars with the primary 
solid tubulars, fluididy: isoteiting the producing subterranean zone from at least one 
other siditerranean zone within the weObors, and tluldlciy coupling at least one of the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further Includes contrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also t>een described that indudes a subten^nean fonmation induding 
25 a wellbore. a zonal isolation assembly positioned witKn tte wellbore that indudes n 
solid tubular members positioned within the welibore. each solid tubular member 
induding one or more extemal seals, and n-1 perforated tubular members positioned 
within the weUbore coupled to and Interieaved among the sdid tubular mentbers, and a 
shoe positioned virithin the w^bore coupled to the zonal Isolation assembly. In an 
30 mempiary embodiment, the zonal isolation assenMy further comprises one or more 
vah^ members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular menrdbers. in an Msmplary embodiment, one or more of the 
solid tubular nnembers include one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 



A system for isolating a first subterranean zone from a seoond subterranean zone in a 
wellbore has also been described that Includes means for positioning one or more 
primary solid tubutars within the wellbore. the primary solid tubulars traversing the first 

5 subtenranean zone, nneans fbr positioning one or more perforated tubulars within the 
welSxjre, the perforated tubulars traversing the seoond subterranean zone, means for 
fiukliciy coupling the perforated tubulars and the primary solid tubulars, and mearis fbr 
preventing the passage of fluids from Oie first subterranean zone to the second 
subterrartean zone wttfiln the wellbore external to the primary solid tubulars and the 

10 pmforated tubulars. 

A system fbr extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing, has also been described tliat includes 
means fbr positioning one or more primary soM tubutars within the wellbore, means for 

15 fluldlciy ooupling the primary solid tubulars with the casing, means fbr positioning one 
or more perfbrated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy ooupGng the perforated tubulars with 
the primary solid tubulars, means fbr fluididy isolating the produdng subterranean zone 
from at least one other subterranean zorie wHhin the wellbore, and means for fiuidicly 

20 ooupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodimenti the system further indudes means for oontroilabty 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perfbrated tubulars. 

25 A system for isolating a first subterranean zone firom a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubidars within the wellbore, the primary solid tubutars traversing the first 
subtenanean zone, nrteans for positioning one or nrKxa perforated tubulars writhin the 
wellbore. the perforated tubulars traversing the seoond subtenranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and peribrated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean tmb within the wellbore external to the 
primary solid tubulars and perforated tidnilars. 
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A system for extracft^g materials from a produdng subterranean zone in a welllxxB, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 
5 positioning one or more perforated tubulars within the welibore. the perforated tubulars 
traversing the produdng subten^nean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluididy coupDng 
the perforated tubulars with the solid tubulars. means for fluididy isolating the 
10 • produdng subtenranean zone from at least one other subterranean zone within the 
wellbore, and means fc^ fluididy coupling at least one of the perforated tubulars with 
the produdng subtenanem zone. In an exemplary embodiment, the system further 
indudes means for oontrollably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluldiciy coupled to the first passage 
ODupled to an end of the tubular support member and comprising a tapered end/ a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vaiveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indude a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the tntennedlate portion, and a 

25 sealing member coupled to the exterior surfece of the intermediate portion, and one or 
more slotted tubular membeni coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thidmesses of the first and second expanded end portico are greater than the wall 

30 tMckriess cf the intermediate portion. In an exemplary enrdxxiiment. each expandable 
tubular member further indudes a first tubular transltlonaiy member coupled between 
the flnrt expanded end portion and the inlennediate portion, and a second tubular 
transltionafy member coupled between the second expanded end portion and the 
intemnediate portion, whersln 0^ angles of indination of the fhr^ and second tubular 
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translUonary members relative to the intemiedlate portion ranges from about 0 to 30 
■ degrees. In an exemplary embodiment the outskie dlan^eter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an e)»mplary embodiment, the burst 
5 strengtt) of the first and second expanded end portk)n$ is substantially equal to the 
burst strength of the interniedlate tubular action. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded erui portions to the 
interior (Uameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti. t2» and tiNT 

10 of the first expanded end portion, the second expanded end portion^ and Vhe 
intermediate portion, rwpectlvely, of the expanctable tubular members, the inside 
diameters Dn O2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expanded tubular members, 
and the inside diameter D^mm of the weDbore casing that the expandable tubular 

1 5 memt)er will be inserted into, and the outside diameter Daim of the expansion cone that 
will be used to radtally expand the expandable tubular men^ within the weHbore is 
given by the fbllowing expression: 

wherein t^ = t2; and wherein Di = D2. In an exemplary embodiment, the tepered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tepered sections, 
in an exemplary embodimerit, the angle of atteck of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular e)q3dnsion cone. In an exemplary embodiment, the 
tepered end of ttie tubular expanston cone includes an parabotoid body. In an 
25 exemplary embodiment, the angie of atteck of the outer surtece of the paraboloM body 
' increases in a contiruious manner from one end of the paraboloki body to the opposite 
end (rf the parabdoid body. In an exemplary embodiment the tubular liner comprises 
a pturality of expandable tubular members; and wherein the other tubular members are 
interleaved among the expandabte tubular members. 

30 

A method of Isolating subterranean 2ones traversed by a welfbore has also been 
described that includes positioning a tubular liner within the wellbore, and radlatly 
expanding one or more discrete portions of the tubuter Hner Into engagement with the 
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WBllbore. In an exemplaiy embodiment, a plurality of disaete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 mpanded by injecting a fluldic material into the tubular linen and wtierein the remaining 
ones <rf the discrete portions of the tubular liner are radiplly expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment the tubular liner comprises a plurality of tubular 
mernbers; and wherein one or more of the tubular mend>er8 are radially expanded into 

10 engagement wKh the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an ewmplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into iangagement with the weObore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubutar liner Includes one or more expanddbie tubular 
members that each include a tubular body comprising an. Intermediate portion and flrel 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing menrtber coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members couptaid to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular membere are greater than 
or equal to ttie maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
niembers; and wherein the slotted tubular members are interieaved anfK>ng the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the welRxxe. In an exemplary ennbodiment, a plurality of discrete 
30 portions of the tubular Imer are radially expanded into, engagement with the wellbore. 
In an exemplaiy embodiment, the remaining portions of the hibular Hner are not radially 
expanded. In an exemplary err^iment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluldic material into ttie tubular linen and wherein me 
other (Secrete portions of the tubular liner are radially expanded by ptdHr^ an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodinient, the tubular finer Indudes a plurality of tubular nriembers; and 
wherein one or nnore of the tubular members are radially expanded into engag^nnent 
with the welibore and one or more of the tubular nrtembers are not radially expanded 
5 into engagement with the welB)ore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the welibore include a portion that is 
radially e)q?dnded into engagement with the welibore and a portion that is not radially 
expanded into engagement with the welibore. 

10 An appsratus for isolating subterranean zones has also been described that includes a 
u^bterranean fonnatlon deflnbig a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, ttie tubular liner Is coupled to the tKxnehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tutHilar liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement witfi the 
borehole. In an exen^lary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of Vt\e tubular lirier are not radially expanded. In 

20 an exenfv>lary embodiment one of the discrete portions of the tubular liner Is radially 
expanded by injecting a fluidic material into the tubular liner, arxJ wtierein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary emtKKiiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or nr»re of 

25 the tubular members are radiaijy expanded into engagement with the borehole and one 
or more of tlie tubular nternbers are not radially expanded into engagement with the 
borehole. In an exemplary emtxxliment, the tubular members that are radially 
expanded into engagement with the txxrehole include a portion that is radially 
expanded into engagement with the txuretiole arxi a portion that Is not radially 

30 expanded into engagement with ttie borehole. In an exemplary erhtxxilmmt, prior to 
the FBdial expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body oomprisirig an Intermediate portion arKi first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular members coupled to the exparKlable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters Of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members ara interleaved among the 
expandable tubtdar niembers. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each soOd tubular member including one or more 
• external wab. wie or mors perforated tubular memters coupled to the solid tubular 
members, one or more flow oontiol valves operably coupled to the perfbrated tubular 
members for controHIng the flow of fluMic materials through the perfbrated tubular 
members, one or rnore temperature sensore operably coupled to one or more of the 
perforated tubular nnembers for monitoring the operating temperature within the 
perforated tubular membere, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular membere for monitoring the operating pressure withh 
the perforated tubular mismbere. and one or more flow sensors operably coupled to 
one or more of the perforated tubular membere for monitoring the qierating flow rate 
within the perforated tubular membere, a shoe coupled to the zonal Isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensore, and the flow sensore for monitoring the temperature, pressure 
and flow sensore and controlling the operation of the flow control valves. At least one 
erf the solid tubular membere and the perforated tubular membere are fomwd by a 
radial expansion process perfonned within the wellbore. 

A method of Isolating a firat subterranean zone from a second subterranean zone In a 
welbore has also been described that includes positioning one or rnore soOd tubulare 
withh the wellbore. the solid tubulare traveraing the first subtenanean zorie. positioning 
one or more perforated tid)ulare within the wellbore. the pwforated tubulare traversing 
the second subterranean zone, radially expanding at least one of the primary solid 
tubulare and perfOfBted tubulare within the vtreilbore. fluidlcly coupling the perforated 
tubulare and the solid tubulare. preventing the passage of fluids ftom the firet 
subterranean zone to the second subterranean zone vyfthin the vreflbore extemal to the 
solid tubulare and perforated tubulare, monttorlhg the operating temperatures. 
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pressures, and flow rates within on© or more of the perforated tubulars, and controlling 
the flow of fluidlc materials through the perforated tulHilars as a function of the 
HDonitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellborn, at 
least a portion of the weUbore including a casing, has also been described that includes 
positioning one or mora solid tubulars within the wellt)ore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traverBing the producing 
subterranean zone/ radially expanding at least one of the solid tubulars and the 

10 perforated tubulars wittrin the wellbore, fluididy coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidiciy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tutHilars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perfo^ted tubulars within the wellbore, 
25 means for fluidicly coupling tte perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zone within the wellbore external to the eolid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more cf the perforated tubulars, and means for controUng the flow of 
30 fliAdic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting n^aterials from a producing subtenanean zone in e wellbore. at 
least a portion of tiie wellbore including a casing, has ateo been descrB)ed that includes 



56 



means for positioning one or more solkJ tubulais within the wellbore, means for 
positioning one or nwre perforated tubulars within the wellbore, the perforated tubulars 
travefsing the producing sul>terranean zone, means for radially expanding at least one 
of the solid tubulafs and the perforated tubulars within the wellbore. means for fluldidy 
ooupDng the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. medns for fluidicly isolating the producing subterranean 
zone Ihxn at least one other subterranean zone within the wetlbore. means for fluidicly 
ooupHng at least one of the perforated tubulafs with the produdrig subterranean zone, 
means for monitoring ttie operating temperaturas. pressures, and flow rates within one 
or more of the perforated tubutars, and means for controlling the flow of ffuidic 
materials through the perfbrated tubulars as a function of the monitored operating 
temperatures, pressures, and flow retss. 

An apparatus has also been described that mdudes a zonal isolation assembly, 
mdudlng: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more peribrated tubular members each Including radial 
passages coupled to the solid tubular members, and one or more solid tubular ilnere 
coupled to the interior surfaces of one or more of the perfbrated tubular mambere for 
sealing at least some of the radial passages of the perfbrated tubular membere, and a 
shoe coupled to the zonal Isolation assembly. At least one of the solid hjbular 
members and the perforated tubular members are fonned by a radial e}q>anslon 
process perfonned within the wellbore, and the solid tubular liners are fomied by a 
radial expansion process performed within the wellbore. 

A method of Isolating a first subtmranean zone from a second subtenanean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the waUbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each indudbig one or more radial passages within the 
wellbore. the perforated tubulars iravereing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluldidy coupling the perfbrated tubulate and the primary solid tubuiare. preventing the 
passage of fluids ftom the first subtenanean zone to the second subterranean zone 
within the wellbore exlemai to the primary solid tubuiare and perforated tubuiare. 
posltlpning one or more solid tubular liners within the Interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the soU tubular 
liners within the intenor of one or more of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 

5 A method of extracting materials from a producing subterrar^an zone in a wellborep at 
least a portion of the weltbore Including a casing, has also been described that Includes 
positioning one or nnore so6d tubulars within the weltbore, positioning one or more 
perforated tutHilars each Induding or>e or more radial passages within the wellbore, the 
perforated tajbulars traversing the producing subterranean zone, radially expanding at 

10 least one <tf the solid tubulars and the perforated tubulars within the wellbore, ftuidicly 
coupling the solici tubulars with the casing, fluididy coui;dlng the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or. more 

15 soUd tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defonning the solid hjbular liners within the Interior of 
one or more of the perforated tutxilars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenaneah zone wrttNn the wellbore external to the 
primary solid tLd>ulars and perforated tubulars. means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plasticalty defomning the solid tubular liners within the irrterior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 



58 



According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weilbbre, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
moTB solid tubuiars within the weilbore. means for positioning one or more perforated 
5 tutxilars each including one or more radial passages wHhtn the wellbore, the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, means 
for fluididy coupling the soHd tubuiars with the casing, means for fluidicty coupling the 
perforated tubuiars with the sofid tubuiars, means for fluldiciy isolating the producing 

10. sutrtenranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, means for positioning oro or more solid tubular liners within the 
interior of one or more of the perforated tububrs, and means for radially exparKlIng and 
plastically deforming the solid tutHJiar liners within the Interior of one or more of the 

15 perforated tubuiars to fluididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described ttat inciudes a zonal isolation assembly 
Induding: one or more solid tubular members, each sdid tubular member including one 
20 or mom external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, end a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the peifbrated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbofB hm also been described that includes positioning one or more soHd tubuiars 
within the wellbore, the solid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each Induding one or nrK>re radial passagm within the 
30 weUbore/ the perforated tubuiars traversing the second subterranean zone, radially 
expanding at least one of the sdid tidiulars and perforated tubuiars within the wellbore. 
fluididy ooupNng the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids finom the first subtananean zone to the second subterranean zone 
within Bie wellbore external to the primary soOd tubuiars and perforated tubuiars. 



sealing crff an annular region wittiin at least one of the perforated tubutars, and lnje<aing 
a hardenat>ie fluidic ^ling material Into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of the perforated tubulare. 

5 A niethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion (rf the weilbore including a casing, has also been desait)ed that includes 
positioning one or more solid tubidars within the wetibore, pc^oning one or more 
perforated tubulare each indudinig one or more radial passages within the wellbore, the 
perforated tubuiars traversing the producing subtenranean zone, radially expanding at 

10 least cme of the solid tubuiars and the perforated tubuiars wrttiin the wellbore, fluidicly 
coupling the solid tutAilars with the casing, fluldldy coupling the perforated tubuiars 
with the; solid tubuiars, fluididy isolating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuiars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubuiars, and ir^ecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubuiars to seal off at least 
some of the radial passages of the perforated tubuiars, 

A system for isolating a first subten^anean zone from a second subterrariean zone in a 
20 wellbore has also been described that indudes means for positioning one or nnore solid 
tubuiars within the wellbore, the soiicl hjbulars traversing the first subterranean zone, 
nrieans for positioning one or mora perforated tubuiars each induding one or more 
radial passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
25 perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonq withfri the wellbore external to the 
primary solid tajbulars and perforated tubuiars. means for sealing off an annular region 
wittiin at least one of the perforated tubuiars. and means for Injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubuiars to seal 
off at least some of the radial passages of the perforated tubuiars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
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means for positioning one or nrwre solid tubulars within the wellbore, nneans for 
positioning one or more perforated tubulars each including one or nK>re radial 
passages within the wellbore. the perforated tubuteirs traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fiuidldy coupling the solid 
tubulars with the casing, meahs for fluididy coupling the perforated tubulars with the 
soBd tid>ulars» means for fluididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean sxie. means for 
10 seallng.off an annular region within at least one of the perforated tubulars, and means 
fbr ifijeding a hardmable fluidic eealing nriatenal into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

IS An apparatus has also been described that Indudes a zonal isolation assembly 
positioned within a weilborB that travcfrses a subtenranean fbnmatibn induding: one or 
more solid tubular members, each solid tubular member induding one or mora external 
seals, one or more perforated tubular members coupled to tl>e solid tubular nnembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and ttie perforated tubular members are fomied by a radial expansion 
process perfomied within tti^ wellbore, and at least one of the perforated tubular 
members are radially expanded Into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contad with the subterranean formation compress the 

25 subterranean formation. 

A method of isolatlr>g a first subtenanean zone from a second subterranean zone in a 
weltoors has also been described that indudes positioning one or more solid tubulars 
within the weUbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or mors perforated hjbulars within the wellbore each Induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulare and perforated tubulars within the 
weHbors. radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluidi^ coupling the perforated tubulars and the 
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solid (ubutars, and preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars. in an exemplary embodiment, the perforated tubulars that are 
radially expanded Into intimate contact with the second subtenranean zone compress 

5 the second subterranean zor>e. In an exemplary embodiment, the method further 
Includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment^ the 
method further indudea vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially ex(»nded into intimate contact 

10 • with the secohd subtenranean zona. In an exemplary embodiment^ the method further 
Indudes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate oontad v\rith the second subterranean zone to increase the rate 
of recovery of hydrocartXHis frtm the second subtenanean zone. 

15 A method <rf extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
positioning one or more solid tubulars within the w^lbore, positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubutars traversir^g the productr^g subterrar^ean zone, radially expanding at 

20 least one of tiie solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contad with the 
producing subterranean zone, fluidicly coupling the sdid tubulars with the casing, 
fluldidy couping the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterranean zone from at least one other subterranean zone within the 

25 weilboTB, and fluMidy coupling at least or>e of the perforated tubulars v^th the 
produong subtenranean zor)e, In an exemplary embodimerrt, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress the produdng subtenanean zone, in an exemplary embodiment, the method 
further indudes vibrating the produdng subtenranean zona to increase the rate of 

30 recovery of hydrocart)on8 from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subtenranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
Intimate oonted with the pn3dudng subtenanean zone. In an exemplary embodiment, 
the method forther indudes applying an impulstva load to the perforated tid>ulars that 
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are radially expanded Into intimate contact with the produdng subterranean zone to 
increase tiie rate of recovery of hydrocarl^ons from the produdng subterranean zone. 

A system for isolating a first subten^anean zone from a second subterranean zone in a 

5 weUbore has also been described that indudes means for positioning one or rfiore solid 
tubulars within the wetlbore, thd solid bjbulars traversing the first subtenanean zone, 
means for positioning one or wotb perforated tutxilars within the wetlbore each 
includrng one or more radial passages, the perforated tubulans traversing the'second 
subterranean zone, means for radially expanding at least one of the soHd tubulars and 

1 0 perforated tubulars within the wellbore, means fa radially expanding at least orte df the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidteiy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterraneiBn zone within the weJIbore external to the sofid tubulars and perforated 

15 tubulars. In an exOTipiary embodinnent, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
oon9)rtoes means fc^ compressing the second subtenanean zone. In an exemplary 
embodiment^ the system further indudes means for vibrating the second sutMerranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into Intimate contact with the second subtenanean zone. In 
an exemplary embodbnent, the system further indudes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a produdng subtenransan zone In a welibore, at 
least a portion of the weljbore induding a casing, has also been described that indudes 
30 means for positioning one or more solid tubuiare within the weBbore, means for 
positioning one or more perforated tubulars within the welibore each induding one or 
more radial openings, the perforated tubuiare Iravereing the produdng subtenaiiean 
zone, means for radially expanding at least one of ttie solid tubuiare and the perforated 
tubuiare within the weUbore. means for radially e)q;>anding at least one of the perforated 
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tubulars into intimate contact with the produdng subterranean zone, means for fluidicly 
coupOng the soitd tubulars with the casing, means for fluidicly coupling the perforated 
tubulars yvtth the solid tubutars, means for fluidicly tedating ttie producing subterranean 
zone from at least one other subterranean zone within the wellbore. and means for 

5 .flukticiy coupling at least one of the perforated tubulars with the producing 
subtertanean zone. In an exemplary embodiment, the means for radially expanding at 
teas! one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises means for compressing the producing subtenranean 
zone. In an exemplary embodiment, tl>e system further Includes meare for vibrating 

10 the producing subterranean zone to incre^e the rate of recovery of liydrocarbons from 
the producing subterranean zone. In an exemplary embodiment, the system further 
Indudes means for vibrating the producing subterranean zon9 to dean the radial 
passages of tlie perforated tubulars that are radially expanded into intimate oontad 
with the producing subterranean zone. In an exemplary embodiment Uie system 

15 further includes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described tliat indudes a zcuf^al isolation assembly 
20 positioned within a welll>ore that traverses a subterranean fonnation and indudes a 
perforated wellbore casing, Including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to ihe solid tubular memb^» and a shoe coupled to the zonal 
isdation assembly. At least one of the sdid tubular members and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
mtimate oontad with the perforated wellbore casing. In an exentplary embodiment, the 
. perforated tubuter members that are radially expanded Jnto intimate contact with the 
perforated casing compifess the subterranean formatton. 

30 

A method of isdating a first subtenanean zone from a second subterranean zone in a 
welfeore that Indudes a perforated casing that traverses the second subterranean 
zone, has also been described ttiat Indudes positioning one. or more solid tubulars 
within the wellbore, the solid tubulars traversing ttie first subterranean zone, positiorung 
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one or more perforated tubulars within the wellbore each Including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone« radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially exparxiirig at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, flimJidy coupling the perforated tubulars and the solid 
tubulars. and preventing the passage erf fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact vrith the perforated casing oompress the second 

10 subtenranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean 9>n6 to incriease the rate of recovery of 
hydrocarbons from the second subtenranean zone, in an exemplary embodiment* the 
method further includes vibrating the second subterranean zone to dean ttie radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartxxis from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nx>re solid tutHilars within the wellbore, positioning one or rrxxe perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subten^nean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into Intimate contact wKh the perforated casing, 
fluidi6ly coupling the solid tubulars with the casing, fluididy coufrilng the perforated 
tubulars with ttie solid tubulars, ftufdidy isolating the producing subtenanean zone from 

30 at least one other subtenanean zona within the wett>ore, and fluididy coupling at least 
one of the perforated tubulars with the produdng subterranean zom. In an exemplary 
embodiment, the perforated tubulars that ara rEHJtally expand^ into intimate contact 
with the perforated casing compress the produdng subtenanean zone. In an 
e)»mplary embodiment, the method further Indudes vibratlr^ the produdng 



subterranean zone to increase the rate of recovery of hydrocart>ons from the producing 
subterranean zone. In an exemplary embodinnent. the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded Into inttmate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
flrom the producing subterninean zone. . 

10 ; A system for Isolating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a psHrlbrated casirig that traverses the second subterranean 
zone, hM also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the f^t sublenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second . 
subterranean zone^ means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, meansf for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extenial to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment the system 

25 further Indudes nwans for vibrating the second subtenanean zone to Increase the rate 
of recovery of hydrocart>orKS from the second subterranean zone, in an exemplary 
embodiment, the system forlher indudes means for vibrating the second subterranean 
zone to dean the radiai passages of the perforated tubulars that are racflally expanded 
into intirhate contact with the perforated cd^ng. In an exemplary embodiment, the 

30 system further Indudee meens for applying an impulsive load to the perforated tubulars 
that are radially expanded Into intimate contact with the perforated casing to increase 
the rete of recovery of tiydrocartions from the seoond sirt>terranmn zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been descrit>ed that includes means for 
positioning one or more solid tubulars within the wellbore, moans for positioning one or 

5 mom perforated tubulars within the weltbore each Including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially e)q>anding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of ttte perforated tubulars 
into Intimate corttad with the perforated casing, means for fluididy coupHng the solid 

10 tubulars with th6 casing, rheans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the producing subtenranean zone from at 
least one other subtenmean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars witti the producing subterranean zone, In an 
exenq)lary embodiment, the means for radially expanding at least orie of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
oompresskig the producing suMerrmean zone. In an exemplary embodiment, the 
further bidudes means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocarbor^s from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contad with the perforated casing, in an exemplary 
embodiment, the system further includes means for applying an impulsh^e toad to the 
perforated tubulars that are radially expanded into rntimiate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more sdid tubular mendDers, each soHd tubular member induding one 
or mora external seals, one or mom perforated tubular members each induding radial 
30 passages coupled to the soHd tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a dioe opiqpled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
tutmtar members are fomned a radial expansion process perfonned within the 



67 



wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wetlbore. 

A method of isolating a first subterranean zone from a second subten^ean tdhb In a 
5 wellt)ore has also been described that includes positioning one or more solid tubulars 
within the wellbora. the solid tubulars traversing the first subten'anean zone, positioning 
one or more perforated tubulars each including one or more radial passages wittiin the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbors. 
10 fluidiciy coupling flte perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbora external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners vrithin the interior of one or more ctf 
the perforated tubulars, and radially expanding and plasticatty defomiing the perforated 
IS tubular liners within the interior of one or more^ of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbors including a casing, has also been described ttiat includes 
positioning one or mm solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars, ftuidlcly Isolating the producing subterranean zone from at lisast 

25 one other subterranean zor^ v^ln the wellbore, fluidiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning orw or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and ptastically deforming the perforated tubular Hrwrs within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone fiom a second subterranean zone in a 
wellbore has also been described that includes rneans for positioning one or more sofid 
tubulars within the wellbore. the solid tubulars traversirtg the first subterranean zone, 
means for positioning one or more perforated tubula|:s each including one or mbre 
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radial passages within the wellbore, the perforated tubulars traversing the secorxl 
subterranean zone, means for radially expanding at least one of the solW tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. nrteans for positioning one or more 
perforated tubular liners within the interior of one or nrwre of the perforated tubulars, 
and means for radially expanding and plastically defonning the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portfon of the wellbore induding a casing, has also been described that tmdudes 
fneans for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each induding one or more radial. 

15 passages within the wellbore. 9\b perforated tubulars traversing the producing 
sirfiterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fiuldldy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fiuidiciy Isolating the produdng subterranean zone from at 

20 least one other subterranean zone within the wellbore, mear^ for fluididy coupling 
at iaast one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or noore perforated tubular liners within the interior of one or more of 
the perfcMfated tubulars. and means for radialjy expanding and plastically defonning the 
perforated tubular finers within the intertor of one or ntore of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
induding: one or more solid tubular nDsmbers, each soHd tubular menr^r including or>e 
or mbre external seals, two or mors perforated tubular members eadi induding radial 
passagm coupled to the soTid tubular members, and one or more one-way valves for 
30 controilably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tutHiiar members are fonmed by a radial expansion process performed virithin 
the wellbore. 
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A method of Isolating a first subterranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been descn'bed that 
Includes positioning one or more soM tubulars within the wellbore, the sofid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially exparuling at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulara, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary soOd tidbulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depletejd to one of the producing ^es 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or tnore solid tubulars v^thin the wellbore, 
positioning two or more perforated tulKilars each including one or more radial passages 
within the wellbore, the perforated tubulars traveraing the producing subtenranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coining the sofid tubulars with the casing, fluWidy coupling 
the perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subterranean zone frem at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulara with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isoiafing a first subtennanean zone from a second subtenenean zone 
having a plurality of produdng rones In a wellbore has also t)een described thdt 
indudes means for positioning one or more solid tubulara within the wellbore, the solid 
30 tubulara traversing the flrst subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages withfn the weUbm. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubulara within the wellt>ore. 
means for fluidicly coupling the perforate tubulara and the scdid tubulara. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positionirtg one or more perforated tubular liners within 
the interior of or>e or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. i 

A system for extracting materials from a plurality of producing subterranean zones In a 
welibore, at least a portion of the wellbore including a casing, hs» abb been described 

10 that Includes mecins for positioning one or more solid tubulars wittrin tlie wellbore, 
means for positionbig one or more perforated tubulars each induding dne or more 
radial passages within ttie welibcm, the perforated tubulars traversing the producing 
subteiranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. wellbore. means for fluididy coupling the solid 

15^ tubulars with the casing, means for fluidlcly coupling the perfdraled tubulars with ttra 
solid tubulars. means for fluidlcly isolating the producing subterranean zone from at 
least one other subtenranean zone within the wellbore, means for fluidlcly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and nneans for preventing fluids from passing from one of ttie 
producing zones that has not been depleted to one til the producing zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean formation 
25 cont^ing a source of geothennal energy has also been desolbed that Includes a 
zonal isolation assembly positior^ within the subtenranean formation including: one or 
mors solid tubular nnembers. each solid tubular member including one or more external 

ft 

seals, orte or more perforated tubular members each including radial passages coupled 
to the soHd tubular members, and one or more perforated tubular liners each Including 
30 orw or nxxe radial passages coupled to the interior surfeices of one or more of the 
perforatad tubiiar ntiembers. and a shoe coupled to the zonsd isolation assembly. At 
ie^t one of the soHd ^bular members and the perforated tubular members are formed 
by a radial expansion process perf omied within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geottiermal energy in a weilbore has also been described that 
includes positioning one or more solid lubulars within the weilbore. the solid tubulars 
traversing the first subtenranean zone, positioning, one or rm>re perforated tubulars 
5 each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tubidars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean 2Sone to the second subterranean zone within the weilbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone In a 
weBbore, at least a portion of the weilbore including a casing, has also been described 
that includes positioning one or more solid tubulars wNhin the weilbore, positioning one 
or more perforated tubulars each induding one or more radial passages within the 
weilbore, the perforated tubulars traversing the subterranean geothemnal zone, radtelly 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
weilbore, fluidlcly coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothemial zone from at least one other subtenranean zone within the weilbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for isolating a first subtenranean zone from a second geothermal 
subteriranean zone in a weHbore has also been described that indudes means for 
po^oning one or more solid tubiriars within the weilbore. the solid tubulars traversing 
30 ttie first subterranean rone, means for positiohing one or more perforated tubulars 
each Induding one or more radial passages within the weilbore. the perforated tubulars 
traversing the second geothermal subtenranean zone, means for radially expanding at 
least one or the solid tubulars and perforated, tubidars within the weHbore, means for 
fluiddy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothemnal subterranean zone within the wellbore external to tt)e prinnary solid tubulars 
and perforated tubulars. 



5 A system for extracting geothermal energy from a subterranean geothermai zone in a 
wellbore, at least a portion of the wellbore inchiding a casmg, has also been described 
that includes means for positioning one or more solid tubulars wittiin the wellbore, 
nrieans for positioning one or niore perforated tubulars each Including one or nK>re 
radial passages within the wellbore. the perforated tubuiars traversing ttie subterraneian 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldldy couplir^ the solid 
tubulars with the casing, means for fluldldy ooupRng the perforated tubulars with the 
solid tubulars, means for fkildldy isolating the subterranean geothenmal zone fifoni at 
least one other subt^nranean zone within the wellbore. and means for fluididy coupling 

1 5 at teastone of the perfbrated'tubulars with the siAterranean geothemial zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular menrAers, each solid tubular member induding one 
or more external seals, one or more perforated tubutor members each induding one or 

20 more radial passages coupled to the solid tubutar members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
welltxxe, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A mettxxJ of isolating a first subterranean zone from a second subterrariean zohe in a 
wellbore has also been descrtbed that indudes posKioning one or more, solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubuiars within the wellbore each induding one or more radial 
passages, the perforated tubuiars traversing the second subterranean zone, radlaUy 
expanding at least one of the prvnary soHd tubuiars and perforated tubulars within the 
wellbore, ftutdldy coupling the perforated tubutarsand the sdid tubulars, preventing the 
passage of fluids from the flrst subterranean zone to the second subtenanean zone 



wilhin the wellbore external to the solid tubulars and perforated tubulars, and deaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A method of extracting materials frcnn a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
portioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tuknilafs within the wellt>ore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 - least one of the soTid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluldicty coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng^ subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning nniateriate from the radial passages of at least one of the perforated 
tubulars by further racfial expansion of the perforated tubulars witfiin the wellbore. 

A system for isolating a first subten^nean zone from a second subtenBnean zone in a 
20 wellbore has also been described that includes means for positiohing one or more solid 
tubulars within ttie wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including or^ or vmre radial passages, ttie perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonb within the wellbore extemal to the 
solid tubulars arid perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by fiirther radial expansion of the 
30 perforated tubulars withnfi the wellbore: 

A ^tem for extracting materials from a produdrtg subterranean zone in a welbors, at 
least a portion of the wellbore induding a cuing, has also been described that ihdudes 
means for positioning one or nrK>re solid tubulars within the wellbore, means lor 
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positiohing one or more peiforated tubulars within the wellbore each including one or 
more radiai passeges, the perforated tubulars traversing the producing subten^nean 
zone, means for radially expanding at least one of tfie solid tubulars and the perforated 
tubulars within the wellbore, means for fluidldy coupling the solid tubulars with the 
5 casing, means for fluidldy coupOng the perforated tubulars with the solid tubulars, 
means for fluldicly isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore, means for fluicfidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
10 radiai expansiori of the perforated tubulars within the wellbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution » contemplated in the foregoing 
diado^re. In some instances, some features of the present Invention mey be 
16 employed without a oorraspondlng use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and in a manner oonsbtmt 
. with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a zonal isolation assemt>>y comprising: . 
5 one or mora solid tubular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for oontroDably fluidiciy coupling the perforated 
10 tubular membws; and 

a shoe coupled to the zonal isolation assembly; . 

wherein at least one of the solid tubidar members and the perforated tubular 
members are formed by a radial expanaon process performed virithin the wellbore. 

15 2. A nrathod of Isolating a first subterranean zone from a second subterraneien 
2»ne having a plurality of producing zones in a weilbora, comprising: 

positioning one or more solid tubulars within the wrilbore. the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each including one or nrvore radial 
20 pass^es within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidiciy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subtenanean zone to the second 

subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

' preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the produting zones that has been depleted. 

30 

3. A method of extracting materials from a wriibors having a plurality of producing 
subterranean zones* at least a portion of the wellbore including a casing, comprising; 
positioning one or more eoMd tubulars within the weHbore; 



positioning two or more perforated tubulars each including one or nwe radial 
passages within the wellt>or6, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellbore; 

fluldidy coupling thesoPid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluldidy isolating the producing subterranean zone from at least one oUier 
subterranean zone within the wellbore; 
10 fluidiciy coupling at least one of the perforated tubulars with the produding 

subtenanean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

15 4. A system for isolating a first Subterranean zone from a second subtenanean 
zone having a piuraDfy of imdudng zones in a wellbore, comprising: 

means for positioning one' or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weltt)ore; 

means for fluididy coupling the perforated tubuiars and the solid tubulars; 
25 means for preventing ttie passage of fluids fronn the first subtenanean zone to 

the second subterranean zone within the wellbore external to the primary solid titouters 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mors of the perforated tubulars; and 
30 means for prevenlbig fluids froni passing from one of the produdng zones that 

has not been depleted to one of the produdng zones that has been depleted. 

5. A system for extradbig materials from a pluraiify of produdng subterranean 
2xx)BS in a wePbora, at least a portion erf the wellbore induding a casingp comprising; 



77 



means for positioning one or more solid tubulars within the weiibore; 

means for positiordng one or more perforated tubulars each Including one or 
nK>re radial passages within the weiibore, the perforated tubulars traversing the 
producing subtenranean zones; 
5 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weiibore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fhiidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produditg subterranean zone from at least one 
10 other subterranean zone within the weDbore; • 

means for flukfidy coupling at least one of the perforated tubulars with the 
producing sublen^nean zone; 

means for positioning one or more perforated tubular liners wittiin the interior of 
oneormoreofthep^fbratedtubutars; and 
15 means for [^eventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has t>een depleted. 
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• 1 . An apparatus, oomprising: 

a zonal isolation assembly oomprising: 

one or more solid tubular menit>ers, each solid tubular member including one or 
S more extemal seals; 

one or more perforated tubular memt>ers coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluMlc materials through the perforated tubular members; 

onis or more tan^ratura sensors operably coupled to one or mors of the 
10 perforated tubular nrambers for monitoring the operating temperature within the 
perforated tubularmembers; 

one or wore pressure sensors operably coupled to one or mors of the 
perforated tubular members for monlbving the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe ooupted to the zonal isolation assembly; and 
a oontroiier operably coupled to the flow control vah/es, the temperatajre 
20 sensors, the pressure sensors, and the flow sensors for mmitoring the temperature, 
prsssure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
membens are formed by a radial expansion process performed within the welbore. 

25 2, A method of Isolating a first subterranean zone ftom a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tutuibrs within the wellbore, the solid tutnilars 
traversing the first subterranean zone; 

portioning one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second siditerranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wetilMre; 

fluididy coupling the perforated tubulars and the solid tubulars; 

prsventing the passage of fluids from the first subterranean zone to ttie second 



79 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperaturBS« pressures, and flow rates. 

3. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or rnore solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the weiibore, the perfoneited 
tubulars traversing the produdng subterranean zone; 

radiaDy expanding at least one of the solid tubulars and the perforated tubulars 
within the weiibore; 
1 5 fluididy coupling ttie solid tubulars wKh the casing; 

' fluididy coupling the perforated tubulars wKh the solid tubulars; 

fluididy isolating the prochidng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy ooupHng at least one of the perforated tubulars with the produdng 
20 subterranean zona; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

oontroHtng the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone In a waHbora, comprising: 

' means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subterranean zone; 

means for r^Jlally expanding at least one of the solid tubulans and perforated 
tubulars within the wdlbora; 

meare for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures* and flow rates 
5 within one or more of the perforated tubulars; and 

means for controHlng the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting rnateriats from a producing subtenBnean zone in a 
10 wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wtilbore; 

means for positioning one or more perfbrated tubulars within the wellbore, the 
perforated tubulars' traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluidldy oouj^ng the solid tubulars with the casing; 

means for fluididy coupling ttie perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subtenranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at teast one of the perfbrated tubulars with the 
producing subterranean.zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perfbrated tubulars; and 
25 means for controlling the flow of fluldic materials through the perfbrated tubulars 

as a function of the rrxinitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each sofid tubular member induding one or 

more external seals; 

one or more perfbrated tubular members each induding radial passages 
coupled to the soKd tubular members; and . 

one or more eoOd tubular Bners coupled to the interior surteces of one or nrK>re 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least <Hie of the solid tubular members and ttie perforated tubular 
5 members are fonmed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfonned within the wellbore. 

. 7. A method of isolating a first subterranean zone from a second subtenanean 
10 rone in a weltbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubuiars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perfbriited tubulars 
within the wellbore; 

fluldidy coupling the perforated tubulars and the primary soDd tubulars; 
preventing the; passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary soDd tubulars and 
perforated tut>ulars; 

positioning one or wore solid tubular liners within the interior of one or more of 
the perforated tutxjlars; and 

radially expanding and plasticaHy deforming the solid tubular liners within the 
25 interior of one or more of the perfected tubuiars to fluldidy seal at least soma of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casfang, comprising; 
30 positioning orie or nrKire solid tubutersvvithin the wellb^ 

positioning one or more perforated tubuters each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
sutrterranean zone; 
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radially expanding at least one of the sdid tutMJiars and the perforated tubuhars 
within the W6lllx>re; 

fluidity coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tutHJiars with the sdid tubulars; 
5 fluidldy isoiafing the producing subtenanean zor^ from at least one other 

subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforatctd tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners within the interior of one or nxne of 
10 the perforated tubulars: and 

radially expanding and plasticaily deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at least sonie of the 
radial passeges of the perforated tubulars. 

15 9. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more sofld tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

rrwane for positioning one or mors perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the prirnaiy solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the Interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

within the intertor of one or more of the perforated tubulars to fluidicly seal at least 
soma of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the welltx>re including a casing, comprising; 

means for positlming one or more solid tubulars within the wellbore; 

means for positionir^g one or more perforated tubulars each including one or 
5 mora radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
10 means for fluldidy coupling the perforated tubulars with the sohd tubulars; 

means for fiuidicly isolating the produdng subterranean zone from at te^ one 
other subterranean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
(Hodudng sutiterranean zone; 
15 means for positioning one or nmre solid tubular liners within the interior of one 

or mora of the perforated tubulars; and 

means for radially expanding and plastically defomning tiie solid tubular liners 
within the Interior of one or more of the perforated tubulars to fhildidy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

or>e or nrK>re solid tubular members, each solid tubular nnember including one or 
mors external seals; 

25 one or more perforated tubular memt>ers each induding radial passages 

coupled to the solid tubular meml>ers; and 

a sealing material coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolatton assembly. 
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12. A method of isolating a first subterranean zone fiom a second sutrterranean 
zope In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the sold tubulars 
traversing the first subterranean zone; 
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positioning one or mora perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars travming the second 
subterranean zor>e; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids fmn the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid, tubulars and 
perforated tubulans; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

Injecting a hardenaUe fluidic seal^g material into the seated annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extradihg materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulate each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weltbore; 

fluldlciy oouplir>g the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy tedating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of thej)erforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic seaDng material into the sealed annular regions of 

the perforated tubulars to seal df at least some of the radbl passages of the perforated 
tutKilars. 
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14. A system for isolating a first sut)terranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore» the solid 
tubuiars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

nwB fadlal passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone.; 

means for radisdiy expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
10 means for fluididy coupBng the perforated tubulars. and the solid tubulars; 

nneans for preventing the passage of fluids from the first subtenranean zone to 
the second subtenranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

mearts for sealing off an amidar rsgicm within at least one of the perforated 
15 tut>ulars; and 

means for injecting a hardenable fliMIc sealing mat^l into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone In a 
welibore, at least a portion of the welibore Including a casing, conf^)rising; 
means for positioning one or nrxxe solid tubulars within the welibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore. the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welibore; 

means for fluicfidy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars witti the solid tubulars; 
30 means fbr fluididy Isolating the producing subtenanean zone from at least one 

other subterranean zone within the welibore; 

means for fluididy ooupBng at teast one of the perforated tubulars with the 
producing subterranean zone; 
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means for seaDng off an annular region wHhin at least one of the perforated 
' tubutars; and 

means for injecUng a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubutars to seal off at least some of the radial passages of the 
5 pefforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fomnation, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or mora perforated tubular members coupled to the solid tubular members; 
and ' 

a shoe coupled to the zonal isolatfon assembly; 
15 wherein at least one (rf the solid tiibular members and the perforated tubular 

members are fbrmed by a radial expansion process perfonmed within the wellbore; and 

wherein at least one of tte perforated tubular members are radially expanded 
into inftnate contact with the subterranean fonmatlon. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fomnation compress the 
subterranean fomnation. 

18. A method of isoiating a first subterranean zone from a second subterranean 
25 zone ir) a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
trav^ng the first subten^nean zone; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

racSally expanding at least one of the primary solid tubulars and perforated 
tubulOT within the wellbore; 

radially expancHng at l^ist one of the perforated Uibulars Into Intimate contect 
with the second subterranean zone; 
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fluldlciy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids frooi the first subtenranean zone to the second 

subterranean zone within the welibore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars ttiat are radially 
expanded Into intinrate contact with the second subtenranean zone compress the 
second subterranean zone. 

10 20. The method of dalm 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarit)ons from the second subtenanean 
zone. 

21. The method of claim 18. further comprising vibrating the second subtenBnean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate ocxitact vdth the second subterranean zone. 

22. The method of dalm 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subtenranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subtenBnean zone in a 
welibore, at least a portion of the welibore induding a casing* comprising; 

25 positioning one or nrK)re solid tubulars within the welibore; 

positioning one or more perforated tubulars within the welibore each including 
one or more radial passages, the perforated tubulars traversing the prbdudng 
subterranean zone; 

radially expanding at least one of the solid tubuters wd the perforated tubulars 
30 within the weabore: 

radially expanding at least one of the perforated tubulars into intimate contact 
with the producing subtenranean zone; 

fluicflcly coupling the solid tubuters with the casing; 

fluidicly couf^ng the perforated tubulars with the solid tubulars; 
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fiuididy isolating the producing subterranean rone from at least one other 
8ubterrar>ean zone within the wellbore; and 

fiuididy coupling at least one of the perforated tubulars with me produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the produdng subtenanean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterrenean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
15 subtenanean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate' contact with the pnxiudng subterranean zone. 

27. The memod of daim 23. further comprising applying an impulsive load .to the 
perforated tubulars that are radially expanded into intimate oontad with the pnsdudng 

20 subterranean zone to Increase the rate of recovery of hycbocarbons from the produdng 
subterranean zone. 

28. A systeni for isolating a first subtenBnean zone from a second subterranean 
zone in a wellbore, oompilsing: 

25 means for positioning one or mom sdid tubulars within the wellbore, the solid 

tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the v^ltbore each 
induding one or mors radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulm Into intimate 
contact with the second subterranean zone; 

means for fluktidy coupling the perforated tubulars and the soDd tubulars; and 
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means for preventing the passage of fluids from the ffrst subtenranean zone to 
the second subterranean zone within the wellbcxe external to the solid tubulare and 
perforated tubutars. 

5 29. The system of daim 26, wtierein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the second subten^nean zone 
comprises means for compressing the second subterranean zone. 

30. The system of dalm 28. further comiKfsing means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons firom the second 

subterranean zone. 

31. The system of dalm 28, further comprising means tor vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

15 radialiy expanded into intimate contact with.the second subtenranean zone. 

3Z The system of claim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocartons from the 
20 second subtenranean zone. 

33. A system for extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the weilbore induding a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
25 means for positioning one or nrK»re perforated tubutars within the weilbore each 

induding one or more radial openings, the perforated titulars traversing the producing 
subterranean zone; 

means for radtelly expanding at les»t one of the solid tubulars and the 
perforated tubutars wittiln the weilbore; 
30 means fbr radially expandteg at teast one of the perforated tubutars into intimate 

contad with the produdng subterranean zone: 

means for fluididy coupling the solid tubutars with the c^ng; 

means fbr fluididy coupling the perforated tubulars vtrith the sdid tubulars; 

means fbr fluididy botating the produdng subterranean zone from at least dne 
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other subterranean zone within the weilbore; and 

means for fluididy coupting at least one of the perforated tutMilars with the 
producing .subterrar)ean zone* 

5 34. The system of claim 33, wherein the means for radially expanding at least one 
of Hie perforated tutnilars into intimate contact with the producing subterranean zone 
oomprlsea means fbr compressing the produdng sutrtenanean zone. 

35. The system of claim 33, further con4)rising means for vibrating the producing 
10 subterranean iXHie to increase the naite of recovery of hydrocarbons from the producing 

subtenranean zone. 

36. The system of daim 33, further oonriprislng means for vibrating the produdng 
subtenranean 2X>ne to dean the radial passages of the perforated tubiters that are 

1 5 radially expanded into intimate contact virith the produdr^g subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulare that are radially expanded into intimate contact with the 
produdng subterranean zone to increase ttie rate of recovery of hydrroarbons fran the 

20 producing subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbors that traverses a 
subterranean formation and indudes a perforated weilbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

wofB external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated ti^lar 

menAers are fomied by a radial expansion process performed within the weilbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated weilbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded Into intinnate contact with the perforated casing compress the. 
subterranean formation. 

5 40, A method of isolating a first subtenranean zone from a second subterranean 

zone in a wellbore that Includes a perforated casing that traverses the second 

subten^nean zone, comprishg: 

positioning one or more, sdid tubulars iwthin the wellbore, the solid tubulars 

traversing the first suMmanean zone; 
10 posWonbig one or nrK>re perforated tubulstfs wilhin the wellbore each includir^ 

one or more radial passages, the perforated titulars traversing the second 

sutrtenanean zone; 

radlcrily expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

wHh the perforated casing; 

fluididy ooupllrig the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubule and perforated 
20 tubulars. 

41 The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zorie. 

25 

42. The method dt ctaim 40, further comprising vibrating the second subtenanean 
zone to increase the rate of reoovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of claim AO. further comprising vibrating the second subtenranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubuiars that are radially expanded into intimate contact with the perfonaited 
casing to increase the rate of recovery of hydrocarisons from the second subterranean 
zone- 
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5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weDbore Including a casing and a perforated casing 
that traverses the producing subterranean zcme. oomprisir^g; 

posittoning one or rnore sofid tubuiars wiOiin the wellbore; 
posifioning one or more perforated tubuiars within the wellbore each including 
10 one or nfx)re radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the soHd tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding et least one of the perforated tubuiars into intimate contact 
15 with the perforated casing; 

fluidicly coupBng the solid tubuiars with the casing; 
fluididy coupBng the perforated tubuiars virtth the solid tubular^^^ 
fluidicly isolating the producmg subterranean zone from at least one other 
subterranean zone within the walibore; and . 
20 fluidicly coupling at le^ one of the perforated tubuiars with the producing 

subtenanean zone. 

46. The method of claim 45, wherein the perforated tubulara that arp radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subtenanean zone. 

47. ' The m^od of * daim 45, further comprising vibrating the producing 
sut»terranean zone to increase the rate of recovery of hydrocartxxis from the producing 
subterranean zone. 

30 

48. * The method of daim 45, further comprising vibrating the produdng 
subtenanean ^e to dean the radial passages dt the p^forated tubuters mat are 
radially expanded into intimate oorrtMt with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subtenanean zone from a second subtenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone^ comprising: 

means for positioning one or more solid tubulars within the wellbore* the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perfcx^ated tubulars within the wellbore each 
indudmg one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially esqpanding at least one of the solid tubulars and perforated 
15 tubuiars within the wellbore; 

means for radially expanding at irast one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perflated tubuiars and the solid tubulars; and 
means for preventfng the passage of fluids from the first subterranean zone to 
20 the second subterranean zone within the wellbore external to the solid tutailars and 
perforated tubulars. 

51. The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with ttie perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of claim SO. further comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subtwranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating tte seccxid 
subterranean zone to dean the radttat passages d the perfbrated tubuiars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an irrqpulstve 
k>»j to the perforated tubulars that are radially expanded into intimate csontact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 

5 

55. A system for extrarting materials from a producing subten^nean zona in a 
weDbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranear) zone, comprising; 

mrans for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

Including one or mora radial openings, the perf'orated tubulars tnsn^rsing the producing 
subterranean zone; 

means for radially expanding ait least one of the solid tubulars and the 
perforated tubulars within the weObore; 
15 means for radially expanding at least one of the perforated tubulars Into intimate 

contact with the perforated casing; 

means for fiuidldy coupling the solid tubulars with the casing; 

means fbr flukfldy coupling the. perforated tubulars with the solid tubulars; 

means for fluidicly Isolating the producing subterranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zbne« 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55. further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocaritons from the produdng 

30 sutrterranean zone. 

58. The system of clabn 55, further comprising means for vibratmg the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaOy expanded Into intimate contect with the perforated cnlng. 
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59. , The system of^im 55, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, comprising: 
a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surtaces of one or more of the perforated tubular 
15 rhembers;and 

a shoe coupled to the zonal teolalion assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weiibore; and 
wfierein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from ai second subterranean 
zone In a welfbore. comprising: 

positioning one or more solid tubulars within, the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each iriduding one or more radial 
passages witttin the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at toasit one of the solid tubulars and perforated tubulars 
30 within the weHboie; 

fkildldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of.fluids from the first subterranean zone to th^ 
subtenanean zone wUhin the wellbore external to tt>e primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
mord<rf the perforated tutHilars; and 

fBdiaOy expanding and plastically defonning the^perforateid tubular linerB within 
the interior of one or more of the perforated tubuiars. 

5 

62. A method of extracting materials from a producing subterrar>ean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

positioning one or more solid tubuiars within the wellbore; 

po^oning one or mora perforated tubuiars each including one or more radial 
10 passages within the wellbore, the perforated tubuiars traversing the producing 
subterranean zone; 

radlaDy expanding at least <me of the solid tubuiars and the perforated tubuiars 
wRhinthewellborB; 

fluMiciy coupling the solid tubuiars with ttie casing; 
15 fluididy coupling the perforated tubuiars with the solid tubuiars; 

fluidldy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; 

20 positioning one or more perforated tubular liners witMn the interior or one or 

moieofthe perforated tubuiars; and 

radlaDy expanding and. plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. 

25 63. A system for isolating a first subtenanean zone firom a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first sut^rranean zone; 

means for positioning one or more perforated tubuiars each riduding one or 
30 more radial passages within the wellbore, the perforated tubuiars baversing the second 
subterranean zone; 

means for radially expandir^ at least one of the solid tubuters and perforated 
tubuiars within the wellboia; 

means for fluidlcly coupling the perforated tubuters and the solid tubuters; 
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means for preventing the passage of fluids from the first subten^nean zone to 
•the second subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mora of the perforated tubulars; and 

means for radially expanding and plastically defbmiing the perforated tubular 
iinefs within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subteranean zone in a 
10 weilbore. at least a portion of the weDbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
produchg subterranean zone; 
IS means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 

means fiorfluidicly coupling the solid tubulars with the casing; 

means tor fluldtdy coupling the perforated tubulars with the solid tubulars; 

means for fluldicly isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated Ujbutars; and 
26 means for radially expanding and plastically defomning the perforated tubular 

liners within the interior of one or mora of the perforated tubulars. 

65. An apparatus* comprising; 

a zonal Isolation assembly comprising: 
30 one or mora solid tubular members, each solid tubular member including one 

more extemal seals; 

two or moie perforated tubular members each including radial passages 
coupled to the soBd tutnilar members; and 

one or more one-way valves for controllably fluUidy coupling the perforated 
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tubular members; and 

a shoe couf^d to the zonal isdation asseir^ly; 

wherein at least one of the solid tubular members and the perforated tubular 
men)bers are formed by a radial expansion plfocess perfbmied witMn the weilbore. 

5 

66. A method of isolating a first subterranean zone from a secorKi subterranean 
zone having a plurality of producing zones in a weilbore, conriprising: 

positioning one or more solid tubulars within, the weilbore, the solid tubulars 
traversing the first subtenranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubutars 
within the weilbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the paseage of fluids from the first subtenanean zone to the second 
subterranean zone within the welBxm external to fhB prinnry solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a weilbore having a plurality of producing 
subterranean zor>es, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the weilbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore, the perforated tubulars traversing tfw producing 
subterranean zones; 

radially expanding at least one of the sofid tubulars and the perforated tubulars 
virithin the weilbore; 
30 fluidiciy coupling the soOd tubulars with the casing; 

fluldicly ooupDng the perfbnaited tubidars with the solid tubulars; 
fiiddiciy isolating the producing subterranean zone from at teast one other 
sutrterranean zone virithin tfie weHbore; 

fluidiciy coupling at least one of the perforated tubidars with the prtxludng 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for teolattng a first subtenranean zone from a second subterranean 
zone having a plurality of pnxlucing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the weHbbre. the soHd 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each indudbig one or 
10 mors radial passages wittibi the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

nr>eans for radially expanding at least one of the soHd tubulars and perforated 
tubulars withh the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing tiie passage of fluids from the first subterranean zone to 

the second subtenranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular linens within the interior of 
one or mors of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been (fepleted. 

69. A system for extracting materials from a plurality of produdng subtenanean 
zones in a wellbore, at least a portion of the wellbore including a casing^ comprising; 
25 means for posiUoningorie or nrK)re solid tutHilare within the weBb^ 

means for positioning one or worn perforated tutnitero each hduding one or 
more radial passages within the welltKirB, the perforated tubulars traversing the 
produdng subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing sutiterranean zorm from at least one 
oUier subtenanean zone within the weHbore; 
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means for fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zor>e; 

means for positioning one or more perforated tubular liners within tt>e interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothennal energy from a subterranean formation 
containing a source of geothenrai eneigy, comprising: 

10 a zonal bolatipn assembly posifioned within the subterranean fomnation, 

comprising: 

one or more solid tubular members* each solid tubular member including one or 
more mtemal seals; 

one or more perforated tubular members each including radial passages. 
15 coupled to the solid tubular members; and 

one . or more perfbraited tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perfiorated tubular 
nrmnbers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of this solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomned within the welibore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy In a wellbore» comprising: 

25 positioning one or nrvore solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the welibore. the perforated tubulars traversing the second 
9ubtenranean zme; 

30 radtally expanding at least one erf the solid tubulars and perforated tubulars 

within the weObore; 

fluidtdy coupling the perforated tubulars and tiie primary solid tubulars; 

preventing the p^sage of fluids from the first subtmanean zone to the second 
subteranean zon/& within the wellbore external to the primary sdid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular tiners within 
5 the interior of one or more of the perforated tubulars. 

72, A method of extTKting geotherrrial energy from a subtemanean geothermal 
zone In a wellbore, at least a portion of the weltbore bidudlng a casing, ocmprising; 

positioning one or more stOd tubulero within the wellbore; 
10 positioning one or rriore perforated tubulars each Including one or more radial 

passages wittiin the mllbpre, the perforated tutouters traversir>g the subterranean 
geothermal zone; 

radially expanding at least one of the sofid tubulars and the perforated tubulars 
wthin thewelibore; 
15 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluiddy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the weilbore; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for Isolating a first subtenranean zone from a second geothenrari 
subterranean zone in a wenbpre, comprising: 

means for positioning one or rrxxe solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the peribrated tubulars traversing the second 
geothemnal subtenanean zone; 

means for radially expanding at least one of the solid tubiriars and perforated 
30 tubulars within the wellbore; 

mean9 for fluidicly ooupHhg the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone wtthin ttte wellbors external to the prhrary 
solid tubulars and perforated tubulars. 
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74. A system for extracUng geothermal energy from a subterranean geofftemnal 
zone in a wellbore, at least a portion of the welibore including a casing, comprising; 

5 means for positioning one or more soOd tubulars within the wellbore; 

means for positioning one or nrx>re perforated tubulars each including one or 
more radial passages within tlie welltxm^ the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars ii^thin the wellbore; 

means for fluididy coupBng the solkl tubulars with the casing; 
means for fiuidldy coupling the perforated tubulars with the solid tubulars; 
means forfluididy isolatbig the subterranean geothermal zone from at least one 
other sutrtmanean zone witNn the weHlxm; and 
15 means for fluldicly coupling at* least one of the perforated tubulars with the 

subterranean geothemial zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tul)ular menibers. each solid tubular member including one or 

more external seals; 

one or more perforated tubular nDembers each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal Isolation assemtriy; 
25 wherein at least one qf the solid tubular members and the perforated tubular 

members are fonned by a radial expsmsion process p^ormed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subtenrmean zone firom a second eubtenranean 
zone in a welflbore, comprising: 

positioning one or more solid tutnilars wittiin the wellt)ore, the soBd tubulars 
traversing the first subterranean zone; 
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positioning one or mom perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtanranean zone; 

radially expandir^ at least one of the primary solid tubulars and perforated 
tubidars within the wellbore; 

nuldidy coupling the perforated tubulars and the solid tubulars; 

preveniing the passage of fluids from the first subterranean zor^ to the second 
subtenanean zone vrithin the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars wItMn the wellbore. 

77. A method of extracting materbis from a producing subtanranean zone in a 
wellbore. at least a portion of the wellbore indudrng a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

posiUonlhg one or more perforated tubulars within the wellbore eadi including 
one or more radial passages, the perforated tubulars toavarsing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weBbore; 

fluidicly coupling the soDd tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluldidy isolating the producing subterranean zone from at least one other 
subtenanean zone vnVtnn the wellbore; 

fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

monitoring the operiatlng temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radlaj passages of at least one of the perforated, 
tubulars by forther radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subterranearv zone from a second subtenanean 
zone in e wellbore, comprising: 
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means for positioning ono or more solid tubulars within ttie wBlit)ord, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the weltbore each 
induding one or nrKra radial passages, the perforated tubulars traversing the seoond 
5 subterranean zone; 

nrieans for radially expanding at least one of the solid tubulars and perforated 
tubulars within ftm wellbore; 

rraans for fluidiciy coupling the perforated tubulars md the solid tubular^ 

means for prevmting the passage of fliMs from the first subterranean zone to 
10 * the seoond subtentinean zone withki the wellbore external to the solid taibulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of thid 
perforated tubulars by furtfier radial expansion of the perforated tubulars wRhin the 
wellbore* 

15 

79. A systern for extracting materlats firom a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casing* comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passageSt the perforated tubulars traversing the producing 
subtenwean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore: 

means for fluididy coupling the solid tubulars with the casing; 
25 noeans for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the prpdudng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 emans for deaning materials from the radial passages of at least one of the perforated 
tubulars by further radlaf expansion of the perforated tubulars within the welbore. 
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